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1.  Reference:  AR  1-26,  subject.  Senior  Officer  Debriefing  Program  (U) 
dated  4  November  1966, 

2.  Transmitted  herewith  is  the  report  of  BG  J.  W.  Morris,  subject  as 
above. 


3.  This  report  is  provided  to  Insure  appropriate  benefits  are  realized 
from  the  experiences  of  the  author.  The  report  should  be  reviewed  in 
accordance  with  paragraphs  3  and  5,  AR  1-26;  however,  it  should  not  be 
interpreted  as  the  official  view  of  the  Department  of  the  Army,  or  of 
any  agency  of  the  Department  of  the  Army. 

4.  Information  of  actions  initiated  under  provisions  of  AR  1-26,  as  a 
result  of  subject  report,  should  be  provided  ACSFOR  OT  L'T  within  90  days 
of  receipt  of  covering  letter. 
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SUBJECTi  Senior  Officer.  Debriefing  Report  -  BC  J.W.  Morris 


Assistant  Chief  of  Staff  for  Force  Development 
Department  of  the  Army 
Washington,  D.C,  20310 


1.  Reference  paragraph  6,  AR  1-26. 

2.  Attached  are  three  copies  of  the  Senior  Officer  Debriefing  Report 
prepared  by  BC  J.W.  Morris.  The  report  covers  the  period  3  May  1969- 
3  May  1970,  during  which  time  BC  Morris  served  as  Commanding  General, 
I8th  Engineer  Brigade,  RVN. 


3.  6G  Morris  Is  recommended  as  a  candidate  guest  speaker  at  appropriate 
service  schools  and  joint  colleges, 

FOR  THE  COMMANDER I 
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DEBRIEFING  REPORT 
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roUKrRVi  Vtatnu 

Di-uKlEF  REPORT  BY:  Brigadier  General  J.  U.  Morrla 
DirrY  ASSICNKENT:  3  May  69  •  3  May  70:  Qndr,  18th  Engr  Bde 
INCLUSIVE  DATES:  3  May  69  •  3  May  70 
DATE  OF  REPORT:  IS  Apr  70 
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DEBRIEFING  REPORT 
.(RCS-CSFOR.74) 


COUIfTRY:  j Vietnam 

DEBRIEF  REPORT  BY:  Brigadier  General  J.  V.  Morris 

I 

I 

DUTY  ASSIQNMENT;  ^  .'lay  69  •  3  Hay  70:  Oidr,  18th  Engr  Bde 
ItiaUSIVE  DATES:  3  Hay  69-3  Kay  70 

i 

I 

DATK  OF  REPORT;  15  Apr  70 


I  If.TRODUCriON 

TIk-  format' of  this  debriefing  report  differs  from  that  proposed 
by  LiSARV  regulation  1-3  so  as  to  present  more  clearly  the  18th  Engineer 
Brigade  activities  in  relation  to  the  mllltaryi  political •  econonlci 
and  social  situations  during  the  past  12  months. 

II  BACKGROUl® 

During  the  12  months  ending  3  May  1970  the  application  of  Engineer 
effort  in  the  I  and  II  Corps  Tactical  Zones  has  changed  significantly, 
in  consonance  with  the  policies  to  Vletnamlze  the  military  operations 
and  to  pacify  and  strengthen  the  economy  and  political  structure  of  South 
Vietnam.  During  this  period  the  proportion  of  total  Engineer  effort  in 
support  of  US  troop  units  has  remained  relatively  constant.  However, 
the  specific  tasks  are  considerably  more  related  to  relocating  US  units 
from  forward  areas  being  turned  over  to  ARVN  and  to  supporting  US  units 
in  pacification  and  regional  development  of  populated  areas.  At  the  same 
time,  the  major  Engineer  effort  once  assigned  to  base  construction  is 
now  being  expended  to  build  a  primary  road  system.  Thus  the  16th  Brigade 
effort  devoted  to  strengthening  and  developing  the  economic  and  political 
structure  of  South  Vietnam  Increased  many  fold  this  past  year  to  become 
our  present  major  requirement.  The  discussions  which  follow  will  be 
divided  Into  three  major  categories:  support  of  regional  development  and 
nationhood;  support  of  US  and  Free  World  Forces;  ocher  items  of  interest. 


ENGINEER  EFFORT  RELATING  TO  REGIONAL  DEVELOPHEKT  Al.®  NATIONBUILDIKC 

A.  L>'C:  Ibrhaps  the  most  impressive  current  Engineer  program  is  the 
construction  of  a  network  of  primary  and  secondary  roads  throughou'.  I 
and  II  Corps  Tactical  Zones.  Each  of  these  will  be  discussed  scp.  -itel.. 
because  of  the  Important  different  purposes  which  each  serves  and  ..lo 
impact  each  Ijas  on  the  utilization  of  Engineer  resources. 
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!•  The  secondary  r.  ad  prejran  is  the  simpler  program  and  is  easily 
supported  by  standard  TOE  e<juipncnt  operated  and  supervised  by  personnel 
with  tucliniqucs  and  skills  normally  found  among  an  Engineer  unit's  TOE. 
These  roads  use  locally  available  surface  materials  and  are  usually  two 
lane  or  one  full  Innt  with  turn  outs  and  capable  of  carrying  light  traffic 
all  year.  These  roads  connect  small  villages  and  farming  areas  to  the 
main  hight/ay  arteries.  As  these  roads  have  been  built  the  surrounding 
areas  are  rapidly  pacified  and  families  return  to  begin  a  new  life, 
i'ho  roads  are  having  a  dramatic  effect  on  economic  and  political  stability, 
including  attitude  toward  US  Forces.  More  and  more  frequently  local 
people  volunteer  to  help  troops  construct  these  roads  and  assist  US  Army 
Engineers  in  finding  mines  and  booby  traps.  Once  completed,  these  roads 
call  normally  be  maintained  by  hand  work  of  the  residents  along  them. 

The  primary  road  program  however,  is  a  problem  of  much  greater 
magnitude. 

a.  In  the  Iflth  Brigade  area  this  program  involves  1301  km  of  very 
high  quality  highways.  Over  950  km  are  Priority  1  and  the  remainder 
iviorlty  HI  roads.  These  standards,  in  turn,  require  the  acquisition, 
op'ratinn,  and  maintenance  of  highly  sophisticated  production  equipment 
and  the  developnicnt  of  management  controls  and  techniques  somewhat 

bey  nd  Chose  Iniicrcnt  to  the  organization  of  Engineer  troop  units.  One 
of  our  biggest  problems  is  producing  road  construction  products  which 
me.  e  tight  design  specifications,  tlorma  1  ly  such  skill  levels  arc  found 
or  .  ng  men  with  many  years  of  continous  cKpcrlcnce  in  these  specialist 
fi'lds.  Troop  units  rarely  have  such  talent.  Another  factor  which 
Cl'' pi  tea to s  our  task  Is  the  tactical  environment.  Normally  a  construction 
h.iMallon  is  expected  to  operate  at  full  strength  against  Its  missfon 
in  areas  removed  from  enemy  Influence.  In  Vietnam,  v/e  must  commit  a 
portion  of  our  work  force  to  security  of  our  equipment,  base  camps, 
and  our  work  forces, 

b.  .Vograms  and  concepts  for  the  most  efficient  layout  and  erection 
of  Industrial  complexes,  to  Include  their  2*  hour  security  from  enemy 
..ct.viLi.'S  were  conceived,  written  and  d.jveloped.  Likewise,  construction, 
quality  control,  and  construction  Inspection  programs  to  include  the 
necessary  test  equipment  were  developed,  organized,  staffed,  tested,  and 
pTa’cd  into  operation  by  personnel  in  the  Brigade  and  in  the  theatre. 
Finally,  intense  management  procedures  for  reporting,  control,  and 

t.  ..ten, •'ace  of  critical  low  density  high  production  items  had  to  be 
.'■i ograr.i...-d  as  was  the  training  of  enlisted  operators  of  complex  items 
of  equipment  not  normally  assigned  to  troop  units.  These  programs  should 
be  of  significant  value  in  simillar  future  missions.  (Sec  Inclosure  1) 

c.  As  of  30  April  1970  approximately  635  km  of  major  hlghv/ays  will 

.  ve  been  finished.  This  includes  just  over  200  km  since  1  January  19Tr 
iT’Sent  plans  are  to  complete  the  remaining  3^0  Itn  of  Triority  I  roads 
by  31  March  1971  and  the  Priority  III  roads  one  year  later.  The  200  km 
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completed  during  the  first  four  months  of  1970  are  over  two>thlrds  of 
of  the  entire  1969  .achievement  (290  km)  and  are  clear  proof  of  Improve* 
nencs  In  equipment  atd  management  since  the  battalion  effort  now 
conflicted  to  Lee  Is  at  least  one  battalion  less  than  a  year  ago<  The  . 
most  dramaclfl  Improvemanta  have  been  in  the  "tima*on*che*llne"  for 
low  density  lcems>  Asphalt  plants  operate  six  of  seven  days  as  a  rule. 

In  i:arch  one  plant  was  In  operation  29  of  31  days  and  Che  other  two  days 
roprc.sented  programmed  tnalnCenancc .  Breakdowns  arc  reported  up  Co 
Bri^adj  Immediately  and  if  necessary  Co  OC,  USAECV  (P).  Parts  and 
r;'-c'.ianlc.s  are  "on-the-way"  as  required  within  minutes.  Consequently, 
do  m  tine  Is  minimized  by  this  command  wide  support. 

d.  Quality  control  and  Inspection  procedures  have  also  been  refined 
to  provide  positive  design  construction  and  completed  product  measures 
and  compliance  with  standards  and  specifications.  Control  and  inspection 
are  per  formed  by  every  echelon  from  Brigade  Co  construction  unit  with 
inspection  being  by  other  chan  the  builder.  Tests  arc  continuous  and 
comprehensive  now  chat  adequate  test  sets  arc  on  hand  and  in  the  hands 
o'*  qualified,  Fort  Delvolr  trained  technicians.  EM  with  college  background 
in  soils  or  civil  engineering  are  selected  from  the  replacement  stream 
CO  attend  Brigade  or  Croup  schools  to  supplement  the  quality  control 
•Staff. 


In  summary,  placing  the  primary  and  secondary  LOC  Program  on  a  well 
«ng:n.;ered  and  effectively  managed  basis  v;as  In  Itself  a  major  under* 
taking.  The  value  of  the  LOC  Program  became  evident  just  as  soon  as 
road  work  began.  Civilian  type  vehicles  appeared  In  ever  growing 
i.unoors  and  eomnarec  moved  over  those  main  roads  to  the  major  cities 
throughout  South  Vietnam.  At  the  same  time  military  traffic  moved  more 
.smoothly  and  more  rapidly  and  unit  cost  to  repair,  operate,  and  replace 
mad  vehicles  declined  rapidly.  All  effects  were  not  favorable, 
for  with  unfamiliar  driving  habits  of  local  personnel,  and  the  newness 
of  heavy  traffic  have  led  Co  a  major  upswing  in  vehicle  accidents  and 
personal  Injurlc.s  Involving  US  and  Vietnamese  personnel. 

B.  Viet. -.ane.se  Training: 

1  The  tr. lining  of  ARVN  Engineer  troops: 

a.  r.-.e  development  of  ARVN  Engineers  Is  an  essential  goal  of  the 
rde  L;  Army  Engineers  In  Vietnam.  Major  progress  has  continued 
during  c.ie  past  year.  Basically,  our  efforts  have  been  divided  into 
tsree  areas  (The  Brigade  ARVN  Affiliation  Program,  sea  inclosure  $} : 

(1)  A  continuing  Individual  training  program  in  equipment  oper.sclor. 
and  individual  crafts. 

(2)  Technical  assistance  by  US  personnel;  ARVN  units  doing  specific 

t.'sks. 


X'ncJo 


fosur-^ 


3 

CONFiDENTIAL 


CONFIDENTIAL 


(3)  Joint  projects  whore  US  and  ARVN  units  work  together. 

b.  The  effect  of  continuing  this  program  at  a  concentrated  rate 
for  the  past  year  has  brought  the  non*divlslonal  Engineer* units ,  combat 
and  construction,  to  a  state  of  high  proficiency.  Officers  with 
■I'rvlcn  in  the  tnth  Urigade  warn  assigned  as  advisors  to  the  ARVN 
.Engineer  units  working  In  the  1  and  II  Corps  Tactical  Zones.  Two  projects 
clearly  Illustrate  the  capability  of  ARVN  engineers.  The  3600  foot 
Tuy  Iloa  bridge  being  built  by  elements  of  the  20th  ARVN  Engineer  Regiment 
Ir,  a  st>;’l  pile,  stool  stringer  and  concrete  decked  bridge  which  when 
fliilshi'd  will  be  the  longest  In  the  Brigade  area.  To  date,  progress 
and  quality  qro  outstanding.  The  6lst  Construction  Battalion  of  the 
6th  .\RVN  Engineer  Construction  Group  has  begun  work  on  50  km  of  the  LOC 
Trogran.  Progress  and  quality  have  been  excellent  and  equal  to  an 
Aiiu  rlcan  unit.  In  both  cases  the  Americans  are  providing  only  limited 
ti'chnlcal  advice  and  logistic  support. 

2,  Divisional  Engineer  Units:  There  has  been  considerably  less  progress 
vl.ii  Divisional  Engineer  units.  The  one  exception  Is  the  1st  Engineer 
M.-.tuallon  of  the  1st  .\RVU  Engineer  Division.  This  excellent  battalion 
'n.-e  worked  t/lth  18th  Engineer  Brigade  combat  battalions  in  an  oxcllent 
I'.’nnor.  The  other  divisional  battalions  are  committed  more  to  local 
projects  within  the  division  and  do  not  seem  to  be  available. 

Local  National  Civilian  Help:  18th  Engineer  Brlgode  units  work  from 
!.’•  same  base  camp  for  extended  periods  with  local  nationals  who  are 
L  lag  hired,  trained,  and  effectively  employed  by  the  US  units.  Skills 
i..eludo  all  Engineer  trades  from  heavy  equipment  operation  and  maintenance 
-■>  Individual  crafts.  The  Important  point  here  is  the  willingness  and 
ability  of  the  local'  nationals  to  learn  how  to  use  complicated  cools  and 
equipment.  Quarries,  asphalt  plants,  and  construction  equipment  operation 
ar^’  a  few  examples. 

eViJ  Maintenance  and  Logistics  Support  of  US  Engineers: 

1 .  Th.  construction  of  the  primary  roads  program  has  brought  about 
.  .ose  v;orklng  relation  between  the  I8th  Engineer  Brigade  and  the 
V  inr-  'Railroad  Service  and  Ministry  of  IVbllc  .'orks.  Just  recently 
th€  Vi. has  begun  to  haul  crushed  rock  from  Phan  Rang  west  to  Song  flia 
and  from  Ptian  Rang  south  to  Xol  Kol.  This  Is  already  a  very  efficient 
and  helpful  supplement  to  the  LOC  construction  efforts  of  the  I8th 
Eaglnuer  Brigade  and  should  be  encouraged.  The  notional  railroad  Is 
very  .energetic  and  capable  transportation  organization. 

2  The  Minister  of  Ibbllc  ..'orks  holds  the  key  to  long  life  of  the 
kioh'.iay  .system  now  being  built.  As  roods  ore  finished  they  are  turned 
.1/  :■  to  the  Minister  of  Ibbllc  ’./orks  for  maintenance’.  In  some  areas  this 
c.'.pablllty  has  boon  equal  to  the  requirenenc ;  ho:/over.  In  the  main  the 
Ministry  of  IXiblic  './orks  appears  not  yet  ready  to  maintain  now  roads 
in  the  condition  received.  Enemy  activities  os  well  as  heavy  usage  will 
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require  a  major  increase  in  the  MP.iF  activity  if  the  national  highway 
system  is  to  remain  fully  operational. 

D.  Civic  Action  •  !\iblic  Relations: 

t.  In  defined  nation  building  programs,  such 

os  roads,  there  are  numerous  day  to  day  contocts  between  US  Engineers 
and  the  local  population  which  aid  in  the  development  of  South  Vietnam. 
Specifically,  Engineer  units  help  build  schools.  Improve  Irrigation, 
assist  in  church  activities,  and  o  myriad  of  other  person  to  person 
good  will  activities  at  the  local  level.  These  types  of  actions  do 
much  to  develop  good  will.  On  the  other  hand,  our  nets  can  easily 
injure  our  reputation  and  that  of  the  Government  of  South  Vietnam. 

Vetiiclc  accidents  are  probably  the  most  adverse -publ ic  relations 
problem  facing  the  IStit  Brigade. 

2.  Local  people,  v;hun  made  aware  of  the  purpose  of  engineers 
activities  in  an  area,  often  assist  and  advise  us  of  enemy  activities, 
minus,  and  booby  traps.  Consequently,  strong  public  relations  programs 
in  advance  of  the  arrival  of  construction  forces  has  proven  most 
beneficial.  These  programs  have  included  leaflets,  posters,  publ ic  systems 
announcements  designed  to  explain  what  the  engineers  will  do,  when 
they  will  do  it,  the  dangers  Involved,  end  how  the  people  can  assist. 

IV  mOGU,UlS  in  support  of  us  and  free  -./orld  forces 

A.  General:  As  indicated  above,  the  total  effort  in  support  of  tactical 
forces  during  the  period  of  this  report  remained  relatively  constant  but 
the  tasks  to  .which  this  effort  has  been  applied  have  changed  in 
character.  One  of  the  most  significant  tactical  customer  efforts 

has  been  the  construction  of  tactical  roads.  In  most  cases  these 
tactical  roads  ore  also  the  secondary  LOC  Program,  already  discussed  at 
length.  Other  areas  of  effort  in  support  of  US  Free  Vorld  Forces  arc 
pr'.seriwud  in  the  following  paragraphs. 

B.  Tactical  Operations:  v/hlle  thia  Is  the  primary  and  highest  priority 
;  i  sion  of  Che  18th  Engineer  Brigade,  Engineer  support  of  tactical 

op  .'atlons  has  decreased  in  Che  past  year.  For  example,  Che  number  of 
;>i; 'S  ai  mine  sweep  has  steadily  declined  as  the  hard  surface  roads  were 
coi  pK.(.'d  and  as  American  units  adjusted  their  areas  of  operation, 
particularly  in  the  II  Corps  Tactical  Zone.  Also  the  number  of  major 
operations  seems  to  have  declined.  In  any  event,  all  requirements  to  suppo 
tactical  requirements  were  fulfilled  immediately  and  we  must  continue  to 
do  so. 

C.  Relocations:  The  largest  requirement  of  Engineer  effort  Co  support 
tactical  forces  was  needed  Co  relocate  major  US  elements  either  os 
a  result  of  expanding  the  ARVN  area  of  operation  or  the  redeployment  of 
UG  forces.  Sons  new  fire  bases  were  needed,  other  facilities  had 
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to  be  dtsmantlrd  for  dlspoita!  dnd  In  sfjmo  caBen,  older  Cflmps  ■‘urh  ae 
rjiii.o  ffcdcllffo  were  rfhabtl  ltat<-d  for  tho  now  ml.nclon.q.  Dlsmantl  in(> 
and  root,  rt ton  ■  xl«ilnp  fac 
than  now  ba<o  construction  and 
fi  «;i.lromont  for  .  nplnoor  rffor 

D.  land  ri.-artng: 

This  work  along  major  htphuays  and  tn  socd fir  arras  ha'  continu'd  to  br 
a  most  pnnular  form  of  onplnopr  support  .  As  o'"  tbo  md  of  the  period  the 
majority  or  Initial  land  clfarljop  had  br-' n  romoi>  t'd.  Only  a  sma''  arra 
t' mains  In  southern  11  Oorps  Tactical  Zone.  Th-  future  program  a">-'ears 
includr  mostly  sr  ce>ndary  pr'>wth.  Th-  most  effective  use  of  present 
I  land  clearing  i  riulomrnt  Is  I  Ik.  it  y  t  '  be  n  due  d  In  futur.  opr  rations.  One 

It’S  land  clearing  company  In  each  corps  tactical  nne  should  be  sufficient 
h-  Pinning  about  I  July  1970.  For  the  long  term  this  program  Is  Idr al  for 
transfer  to  ARVN  units.  j 

2.  A'ide  from  support  of  Free  Forld  Military  Forces,  land  clearing 
has  eprved  a  significant  role  I'n  regional  development  and  nationhood. 

First,  security  and  movement  albng  the  roads  is  -  Ignl  f  Icantl  y  incrm'ed 
as  the  jungle  Is  rolled  back.  Add  1 1  Iona  I  I  v  th.-.  cit  tl'ih.r  is  harvested 
and  the  cleared  land  Is  converted  to  farming.  province  chief have 

rr'Cently  become  Interested  In  land  cleariiif  chr  ui  iiout  the  area. 

",  Monsoon  Activities:  Annually  the  monsoons  impact  with  surprising  effect 
on  the  Engineer  mission.  Thr  long  periods  o’’  good  weather  prior  to  mon.soon®, 
th'  turn  over  of  personnel,  the  heavy  traffic  no-./  roving  or:  the  road', 
and  the  enemy  activities  during  the  n.onsoon  cans'  us  to  ifC'-n  underestimate 
the  effect  of  monsoons  on  land  transportation  faci  1  ir  Ir  <■ .  Vherever  our 
major  construction  units  were  located  along  th.  hlghwav  wr  had  little 

oblem  countering  the  effects  of  heavy  r.alns.  tn  other  areas  serious  problem 
dcv ’loped.  All  In  all ,  there  were  many  w»aks  vher  .  ptire  Rrlgad,  effort 
wa  devotr  d  almost  ejcclusively  to  keeping  roads  open  by  any  ejtpedlriic 
means.  The  key  to  succes'  In  this  mls'lon  area  Is  careful  reconnaissance 
.  and  preparation  during  good  weather  just  prior  to  the  monsoon. 

I  ' 

If,.  Airfields;  The  airfields  being  used  Ky-  Army  aircraft  In  1  end  11 
fotps  Tactical  Zones  are,  in  many  case-,  used  well  beyopd  th.  Ir  Int' nded 
Ife.  A  major  maintenance  problem  has  develop'd,  Thos'  alrfl'Id'  wHJch 
3^  to  be  retained  are  b'lng  Identifl'd  and  vh'T'V'r  PT-'jb’'  sr-  f.  Ing 
re  "lilt  and  resurfaced  with  asphalt  end  concrete  In  c ’n  Inn':  :•  tor.  v’ich  the 
h  ghway  construction  program.  This  program  should  be  firmed  up  -at  onc'. 

V  SEl.ECTED  OPERATIONAL  HEMS 

A.  General:  The  ability  of  the  I8th  Brigade  to  prr'orm  the  primary 
missions  dlscus'ed  above  Is  affected  by  a  broad  spectrum  of  organisational 
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to  be  dlsmantlr-d  For  dlapoKat  4"^  *«"•’  caBen,  older  cemns  ••uch  ae 

Taii.o  ffcdclIFfr  were  Tf'habll  Itatji'd  ^or  thr  now  ml  e' Ions.  Dismantling 
and  roof*  ft  Ion  oF  .xletlng  faclil  lt.l<  ^  rrqiilro'^  (qua!  or  grraif  r  oFfort 
than  now  baso  construction  and  aust  b.  consld'  rrd  a*  a  potmtlally  heavy 
requirement  for  i-nplneev  eFfort  . 

0.  t*nd  F-ixarlng: 

This  work  along  major  hlghUays  and  in  socclFlc  areas  ha®  continued  to  be 
a  most  ponular  form  oF  englneerj  supoort .  As  oF  the  end  of  the  period  the 
majority  or  initial  land  clearljnR  had  be.  n  como'eted.  Only  a  sma’’  area 
remains  In  southern  II  forps  Tactical  Zon.' .  Th.  future  program  ao-'ears 
to  inctud'  mostly  s.  ceindary  pre^wth.  Th'  most  effective  use  of  present 
I  land  clearing  equieim.  nt  Is  llk.jiy  to  be  r.duced  In  futur.  op'rationa.  One 
UR  land  clearing  company  in  each  corps  tactical  nne  should  be  sufFiclent 
h'Ptnnlnp  about  I  July  1970.  For  the  long  term  this  program  Is  ideal  Fpr 
transFrr  to  ARVN  units.  I 

i"  ! 

I  2.  A'lde  from  support  of  Free  Forld  Military  Fe>rcec.,  land  ctearinp 
has  eprved  a  significant  role  in  regional  development  and  nationhood. 

First,  security  and  movement  alhng  the  roads  Is  -•  Ignl Ficantly  lnerro®ed 
as  the  jungle  Is  rollrd  back.  Additionally  the  cut  tl'nlv-r  Is  harvested 
and  the  cleared  land  Is  converted  to  Farming.  Tii*  province  chief®  have 
n'Cently  become  Interested  In  land  clearinr  thr-uriieiut  the  area. 

!  ' 

Monsoon  Activities:  Annually  the  monsoons  impact  with  surprising  eF^rct 
on  the  Engineer  mission.  Th(  long  periods  oF  good  weather  prior  to  mon.soons, 
th'  turn  over  of  personnel,  the  heavy  trn‘''’ic  no-.^  novirg  on  the  road®, 
and  the  enemy  activities  during  the  m.insoon  cans,  us  to  often  underestimate 
the  pf'ect  oF  monsoons  on  land  trans'oorint Ion  facilities.  Vherever  our 
major  construction  units  were  located  along  the  highway  wr  had  little 
problem-  countering  the  efFects  oF  heavy  rains.  In  other  areas  serious  problems 

developed.  All  in  al  1  ,  there  were  many  ueekr.  when  .■  nt  it''  Brlgad.  oFtfjrt 

v'a  ■  devoted  almost  exclusively  to  keeping  roads  open  by  any  expedient 

means.  The  key  to  succes*  in  this  mis'lon  ares  is  car'.FuI  reconnatseance 

,  and  preparation  during  good  weather  just  prior  to  the  monsoon. 

If,.  AlrFields:  The  airfields  being  used  Ky- Army  alrcrett  in  I  and  IT 
forps  Tactical  Zones  are.  In  many  case®,  used  well  beyond  th.  Ir  Int' nderi 
Ife.  A  major  maintenance  problem  has  developed.  Those  airFIeld®  which 
3^  to  be  retained  are  being  Identified  and  wherever  P'peeib’e  ar-  h'  Ing 
r« '-Jilt  and  resurfaced  with  asphalt  end  concrete  in  conjunction  wic!i  the 
h  e'lway  construction  program.  Ijhls  program  should  be  firmed  up  at  once. 

*•  SEl.ECTED  OPERATIONAL  HEMS 

A.  General:  The  ability  of  the  I8th  Brigade  to  prr''nrm  the  primary 
missions  dlacus®cd  above  Is  affected  by  a  broad  spectrum  of  organisational 
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TIio  nlngle  most  Important  Ingrodtunt  In  ncltievlnQ  cxcolluncc  In  those 
aroAS  Is  discipline.  The  units  wlilcli  uophAsizo  the  fundnnontnls  of 
Soldiering,  pollen,  mllltAry  courtesy,  personnl  nppe.irance,  formations, 
and  regular  Inspections  Invariably  had  the  best  command  indicators. 

These  units  also  suffnrod  fewar  casualties  from  enemy  ambusli  and 
stand'off  attacks  and  consistently  Inflicted  heavier  casualties  on  the 
enemy. 

S.  Torsonncl  Turbulence:  'Ihlle  there  have  been  logistic,  maintenance, 
and  organizational  problems,  which  will  be  discussed  in  more  detail, 
the  single  most  serious  problem  facing  the  commander  Is  personnel 
Lurbul  .-nee  created  by  the  one  year  tour.  This  turbulence  Is  a  fact 
of  life  so  corunanders  must  seek  positive  steps  to  minimize  Its  effect 
on  operations  and  mission  accomplishment.  Vlthln  the  18th  Brigade  the 
following  have  helped: 

1.  A  «/elI  catalogued  set  of  regulations. 

2.  Brigade  goals  os  outlined  above. 

Repetitive  training  programs.  *)f  particular  value  was  the  Brigade- 
wide  monsoon  training  program  conducted  last  September,  with  the 
objective  of  bringing  everyone  up  to  date  on  security,  management, 
weapons,  Individual  skills,  and  other  similar  subjects. 

4.  Brigade  wide  progress  targets  and  lncentlvcs--"Operatlnn  Last 
dliance"  (Inclosuro  2'  Is  a  current  and  most  effective  program  that  giver, 
direction  and  continuity  to  the  effort  of  units. 

.J.  r<!rsonncl: 

1.  The'  personnel  assigned  to  the  10th  Brigade  have  been  outstanding,' 

1  b:llevu  the  young  officers  and  young  soldiers  arc  far  and  away  the j  | 
finest  in  any  army.  They  are  smart,  eager  to  servo,  and  physically  ! 
strong.  They  have  been  as  good  as  the  leadership  provided.  As  in 
most  units  In  Vietnam,  the  responsibility  for  executing  engineer 
operations  fall  to  the  battalion  commander  and  his  r.'jn,  '.’c  have  asked 
a  great  deal  more  of  our  young  officers,  particularly  the  captains  , 
than  their  military  experience  would  justify.  Basically,  the  experience 
gap  between  battalion  commander  and  his  company  commander  Is  most  sig¬ 
nificant  and  Is  pcrticularly  critical  in  the  construction  unit  where 
highly  sophisticated  construction  techniques  and  construction  equipment 
are  used  dally.  For  those  reasons,  a  particularly  hlgl>  premium  is 

pi.- cert  on  leadership  at  the  battalion  comiiiand  and  senior  IJCO  levels. 

2  -.■'lief  night  have  been  provided  had  certain  enlisted 
spe-'lal  lIos  been  more  readily  available  through  the  personnel  system. 


8 

CONriDENTIAl 


CONFIDENTIAL 


Included  in  theiie  are  Mchanlea  and  BpeelaIlB''d  equlpMnt  operators  such 
as  asphalt  paversi  rock  crushers,  and  well  drillers.  A  major  aid  would 
have  been  real  lied  had  paving  crews  and  well  drilling  crews  been 
trained  In  rONUS  and  sent  to  Vletnaai  as  teams.  The  same  'can  be  said 
for  engineer  equlpstenc  maintenance  offlcara.  The  'ubatltute  for 
net  receiving  such  personnel  has  been  on  the  Job  training.  One  very 
successful  OONUS  training  program  was  the  Junior  non-commissioned  officer 
training.  These  young  non-commissioned  officers  have  Invariably  proven 
to  be  excellent  leaders. 

3.  Almost  all  captains  and  majors  are  on  their  second  tour  and  many 
on  their  third  tour  In  Vietnam.  The  frequent  family  separations  are 
causing  some  fine  officers  to  leave  the  service. 

F.  Unit  Organisations:  The  engineer  units  In  the  maln'are  well 
organised  and  staffed  for  their  mission.  There  are  several  changes 
which.  In  my  Judgsient,  would  be  imnrovements. 

1.  Engineer  combat  battalions  would  be  more  effective  If  manned  with 
an  organic  third  echelon  maintenance  capability  similar  to  that  In  a 
construction  battalion. 

2.  Several  separate  comnanle*  Involve  large  and  comnlex  operations 
and  heavy  resoonalbllltle'.  A>  a  rule,  only  the  most  senior  captains 
have  been  successful  commanders  of  the  light  equipment,  construction 
sunport,  and  land  clearing  companies.  These  units  should  be  authorised 
a  major  as  commander. 

3.  The  tor  .  HCA  buy  Included  compaction  equlptaent  many  times  more 
effective  'than  the  counterpart  TOE  Items.  The  self-propelled  segmented, 
vibratory  and  rubber  wheeled  compactors  are  so  outstanding  that  they 
should  be  Integrated  Into  the  construction  battalion.  The  6  cubic  yard 
loader  and  the  12  cubic  yard  dump  trucks  would  also  Improve  capacities 
sooreclably . 

C.  Unit  Drawdown  and  ronsotldatlons: 

I.  Th'.'  drawdown  of  US  units  from  Vietnam  has  not  had  a  seriously 
adverse  effect  on  the  18th  Brigade  mission  accomplishments.  Thus  far 
we  have  given  up  units  at  an  accentable  rate.  A  problem,  however, 
appears  possible  In  I  Corps  Tactical  Zone  as  the  Navy  engineer  are 
withdrawn.  The  Army  has  no  construction  battalion  in  that  area. 
Tentatively,  plans  now  exist  to  move  some  such  effort  If  required. 

Ae  major  US  Army  tactical  elements  leave  the  country,  a  surplus 
.)f  base  facilities  Is  being  generated.  With  the  full  cosisltment  of 
construction  battalions  to  the  LOC  Program  for  the  next  12  months,  a 
large  program  to  dismantle  eslsting  US  bases  could  be  undertaken  only 
at  the  expense  of  other  work. 
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3.  Anochpr  pffpct  of  thp  withdrawal  of  thp  US  forc^R  has  brm  thp 
«pcurlty  of  rnglnarr  troop  units  which  atlll  havr  mlR«lon  requlrmipntR 
In  the  areas  from  which  the  US  units  w.- re  rpnio«'ed.  Thus  far  such  arcurity 
has  been  provided  by  either  ARVN  or  our  own  forces. 

A.  For  future  drawdowns  Knglnaer  eombac  battatlona  can  be  reduced  along 
with  major  Army  tactical  units  until  a  residual  of  four  combat 
battalions  remain.  As  for  construction  battalions,  the  LOrwlll  require 
the  full  effort  of  four  battalions  Into  1971  on  Priority  I  roads  and 
an  additional  12-14  calendar  months  (up  to  58  battalion  months)  of  all 
Priority  III  roads.  In  other  words,  comoletlon  by  31  March  1972  of 
all  Priority  I  and  III  routes  in  II  rorps  Tactical  Zoner  yHi  require 
four  construction  battalions  over  the  entire  period.  Two  construction 
battalions  are  required  after  LOr  work  is  finished. 

5.  Most  Engineer  units  have  already  denarted  the  11  Torps  Tactical 
Zone  highlands.  Now,  the  Headquarters  of  the  18th  Engineer  brigade 
Is  prepared  to  move  to  Tam  Ranh  Bay  and  should  do  so  as  soon  js 
facilities  are  available  and  other  than  Engineer  re^ource''  at  Dong 
Ba  Thin  can  be  moved.  Such  relocations  accompanied  by  a  merger  with 
th.  35th  Engineer  Group  would  result  In  significant  Engineer  soace 
savings  and  also  eliminate  a  slaeable  and  costly  post  (Dong  Ba  Thin) 
from  the  active  list. 

H.  Logistic  •  Maintenance  Matters: 

I.  The  logistics-maintenance  fields  have  been  onr  of  the  major 

mi nagf merit  ehal tenge*  throughout  the  I8rh  Engineer  Brigade  and  there 
Is  no  reason  to  expect  a  change.  Fundamentally,  the  maintenance 
system  apoe-ars  to  be  sound. 

a-  There  now  apoears  to  be  a  growing -shortage  of  fortification 
materials  and  certain  construction  Items,  uv  have,  to  date,  been 
able  to  acquire  adequate  materials  to  do  our  Jobs,  however  major  piojects 
such  as  Ben  Het  and  Bu  Prang  have  consummed  large  quantities  of 
fortification  materials. 

b.  The  maintenance  and  equipment  resuoply  system  has  likewise  been 
adequate,  although  there  have  been  tlmee  when  deadline  of  a  specific 
Item  has  had  an  adverse  effect  on  production.  In  all  these  cases  the 
supply  system  has  acted  strongly  to  reach  a  solution. 

2;  The  engineer  equipment  density  was  materially  Increased  with  the 
acquisition  of  Items  with  which  to  build  the  LOT  Program.  This 
purchase  has  been  one  of  the  srast  valuable  assets  now  available  to 
Engineer  construction  units.  Our  ability  to  do  horliontal  work  has 
been  doubled.  Even  so  this  added  equipment  has  Increased  pur  total 
density  without  an  Increase  in  operators.  From  the  long  term  vletrpolnt. 


10 

CONFIDENTIAL 


CONFIDENTIAL 


th«  Engineer  conetruetlon  Mission  will  be  acconpllshed  with  assurance 
only  if  nalntenanca  of  ordnance  and  engineer  equipment  comes  first 
ahead  of  production  in  the  minds  of  commanders. 

.  • 

I.  Competition  for  Engineer  Efforci  The  heavy  eosioieaant  Co  LOC 
an<  the  continuing  Combac/Operatlonal  Support  tasklngs  keep  a  backlog 
of  ..oout  five  month's  work  for  each  battalion.  When  essential  operation 
su;',)ort  tasks  occur  they  will  be  attended  at  the  expense  of  Che  LOC 
for  Che  18ch  Brigade  has  felt,  and  continues  to  believe  Chat  support  of 
Che  tactical  forces  In  field  operations  is  the  primary  mission. 

Restrictions  on  base  construction  and  relocation  troop  units  have 
caused  commanders  to  classify  typically  base  construction  projects 
a.->  '.leratlon  Support  tasks.  Where  such  tasklngs  are  identified  their 
true  priority  and  appropriate  level  of  approval  are  established. 

J  '^nemy  Activities: 

1.  Ambushes  against  US  engineers  have  been  sporadic  but  very  well 
planned  and  precisely  executed.  Brigade  units  are  most  normally 
ambushed  in  the  morning  enroute  to  Che  Job  site.  The  reaction  and 
success  of  Che  IBch  Engineer  Brigade  units  when  ambushed  have  been 
consistently  commendable  In  aplte  of  the  advantage  to  the  enemy. 

These  favorable  results  are  products  of  repetitive,  detailed  training 
and  dally  prlor<Co>work  checks  of  equipment,  comnninlcations,  reaction 
techniques  and  capabilities.  Also  of  proven  preventative  value  .has 
been  Che  careful  reconnaissance  of  frequently  travelled  routes  to 
identify  and  Chen  neutralise,  Co  Che  extent  possible,  probable  ambush 
■  Land  clearing  has  been  especially  effective.  Air  cover  over 

ur.:.;s  enroute  Co  work  sites  is  also  most  valuable. 

2.  Mine  warfare  is  Che  enemy's  most  potent  weapon  against  engineer  units 
ana  also  a  major  contrlbutant  to  our  workload.  There  appears  to  be  no 
reduction  In  the  enemy's  use  of  mines  except  In  hard  surfaced  roads 
where  Che  time  to  emplace  and  ease  of  detection  are  disadvantages  to  the 
enemy.  Our  ability  to  detect  mines  does  not  appear  Co  have  Improved, 
while  the  enemy's  use  of  mines  oontlnues  to  be  most  professional.  Studies 
of  enemy  mine  warfare  tactics  should  be  continued  at  all  levels,  as  a  basis 
for  te vising  our  own  mine  warfare  doctrine  and  also  as  a  means  of 
improving  our  mine  detection  capabilities. 

'j.  Stand'Off  attacks  are  consistent  in  certain  areas.  They  do  minimum 
damage  and  on  Che  whole  have  only  nuisance  value.  Living  fighting 
bunkers  and  well  revetted  sea  huts  serve  to  protect  the  troops. 

Living  fighting  bunkers  are  quite  expensive  and  are  worth  the  expense 
oity  in  areas  subject  Co  ground  attack. 

A.  Sapper  attacks  against  engineer  facilities  are  relatively  Infrequent 
and  during  the  past  12  months  all  attacks  against  engineer  installations 
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hdv^'  bcfin  repulsed.  Our  only  casualties  to  sappers  have  been  at 
insLsl latlons  shared  with  others.  As  a  general  rule,  englreer  units 
Co  well  on  perimeter  construction  and  defen5e*-they  should.  Minimum 
standards  have  been  prescribed  and  are  required  Brlgado -wide .  The 
mnsL  Important  requlremant  la  to  build  perimeters  as  the  first 
priority  In  new  camps. 

j.  Finallyt  sniper  attacks  on  work  forces  are  becoming  less  frequent, 
and  as  a  general  observation,  less  effective.  Even  though  snipers  are 
relatively  Inaccurate,  their  harrassment  value  Is  considerable. 

VI  SUMMARY,  LESSONS  LEARNED,  RECOMMENDATIONS 

A.  The  primary  and  secondary  road  programs  being  pursued  by  the  IBth 
.'nf .neer  Brigade  are  significant  factors  In  the  social,  economic, 
po.^tlcal,  and  economy  strength  of  the  Government  of  South  Vietnam. 

Their  orderly  completion  Is  so  essential  to  warrant  special  consideration 
in  relieving  engineer  units  from  future  drawdown  of  US  forces  from 
Vietnam. 

B.  Training  and  development  of  ARVN  Engineers  has  progressed  to  the 
point  where  these  troop  units  are  fully  capable  of  meeting  all 
requirements  normally  placed  on  engineer  combat  and  construction  units. 

C.  Once  completed  the  LOC  will  require  constant  maintenance  and  as 
of  this  time  there  is  a  definite  deficit  In  the  capability  of  the 
Ministry  of  Public  Works  to  cope  with  these  demands. 

D  There  Is  a  noticeable  gain  In  the  attitude  of  local  nationals 
i  /v/ard  US  troops  and  particularly  engineers.  Friendliness  and 
cooperation  are  In  proportion  to  our  efforts  to  inform  local  people 
o  our  plans  and  how  they  can  assist  us. 

Engineer  efforts  In  support  of  tactical  operations  of  US  forces, 
our  primary  mission,  have  declined. 

1.  Land  clearing  has  served  Its  maximum  benefit,  and  these  specialized 
units  are  beginning  to  be  used  In  areas  where  their  productivity  is 
less  than  optimum. 

Reconnaissance  presently  is  necessary  and  underway  to  prepare  for 
..ne  Impact  of  the  monsoons. 

3.  A  firm  airfield  upgraded  program  Is  needed. 

*.  The  current  USARV  Engineer  Command  structure  Is  a  strong  and 
'ectlve  concept  that  should  be  sustained. 
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6.  Two  apeclfle  comnand  and  control  techniques  have  proven  to  be  most 
•ucctssful  In  Molding  and  unifying  the  18th  Brigade  Into  a  strong,  proud 
unit.  These  «sere  Brigade-wide  goals  which  served  as  general  guidance 
and  let  the  concept  of  our  operations  and  a  contJnucus  Brigade-wide 
emphasis  on  discipline  built  on  the  fundanantals  of  good  soldiering. 

*» 

R.  Ibrsonnel  turbulence  Is  the  single  most  disruptive  factor  to  the 
18th  Engineer  Brigade.  The  Impact  of  this  turbulence  can  be  reduced 
by  specific  command  guidance  on  long  range  goals  and  a  recurring 
training  program. 

I.  Personnel  have  been  plentiful  and  talented.  While  selected  MOS' s 
and  skill  levels  have  been  In  short  supply,  the  performance  of  our  men 
has  been  as  good  as  the  officer  and  non-commissioned  officer  leadership. 
The  third  tour  to  Vietnam  la  forcing  young  officers  out  of  the  Amy. 

J.  The  engineer  combat  battalion  should  be  strengthened  by  adding  an 
organic  third  echelon  maintenance  capability.  Organisational  Improvement 
would  result  also  from  putting  majors  In  command  of  certain  separate 
companies  and  by  adding  MAC  LOC  compaction  and  haul  equipment  to  the 
construction  equipment  list. 

K.  Future  unit  drawdowns  must  recognise  the  continuing  need  of  all 
construction  battalions  through  March  1971  If  both  Priority  I  roads 
are  to  be  built  and  March  1972,  If  Priority  III  roads  are  to  be  built. 

At  an  early  date.  Headquarters,  18th  Engineer  Brigade  should  move, 
preferrably  to  Can  Ranh  Bay. 

L.  Maintenance  and  logistic  activities  are  top  priority,  difficult, 

and  continuing  areaa  of  emphasis.  Scheduled  maintenance  must  be  supported 
In  favor  of  dally  production  If  we  are  to  gain  maslnum  long  tern 
results, 

M.  The  heavy  workload  has  developed  a  competition  for  engineer  effort 
to  serve  various  programs.  In  the  final  analysis,  the  combat  and 
operational  support  requirements  of  field  commanders  must  be  served  first. 

N.  Enemy  activity  continues  to  disrupt  and  harrass  engineer  work  forces, 
Amubshes  and  mines  are  the  most  potent  enemy  actions.  To  date  our 
efforts  to  neutralise  ambushed  have  esceeded  our  success  against 

mines.  Enemy  mine  warfare  techniques  are  worthy  of  continued  study. 

Vll  OONaUSlON 

1  have  been  privileged  to  command  the  18th  Engineer  Brigade.  This  Is 
the  asslgnswnt  that  gives  full  meaning  to  all  previous  years  of  service. 
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The  engineers  In  Vietnam  have  been  faced  with  unusual  b.irde.iR,  challenges, 
and  difficulties.  They  have  performed  with  confldenc",  courage,  and 
surely  have  risen  to  and  exceeded  the  standards  of  their  past  heritage  and 
have  set  new  challenges  for  future  engineers.  All  In  all»  the  work  of 
the  engineers,  as  part  of  the  Free  for Id  Team,  Is  contributing 
ac.adtly,  visibly,  and  significantly  to  not  only  success  In  battle  but 
to  the  essential  aim  of  building  a  strong  and  self-sufficient  nation  In 
South  Vietnam.  The  basic  Ingredient  In  these  successes  Is  the  engineer 
.'jrldler,  for  whom  1  have  only  the  deepest  respect  and  admiration.  He 
IS  as  anxious  to  go  to  hla  home  as  any,  but  he  Is  also  ready  to  remain 
and  work  to  his  best  capacity  so  long  as  needed. 


CONFiDENTIAL 

lA 


•  ■  *10  Eijgr  Bde  Ref  415-5 


PT/H'n'*:’?  /K  T 

Hivjxiu/Kn.  3,  10TH  'rj:-'*! 

.’-•0  96377 

AVBC-nP  .  ' 

R:x;UL’,TI0K  .  .  t9  Janupry  1970 

raarji  415-5 

coKarnucTioK  ' 

Quality  Control 

I 

1 .  ;  urr'CS! !  The  puTDOse  of  this  regulation  Is  to  prescribe  a  ruality  control 

Drorrnm  which  will  be  included  as  p.  nart  of  construction  projects  undertsken 
by  units  of  this  Lrii  ade. 

f 

OEirCTlV;.';  The  objective  of  this  rtrulntion 'is  to  duvclor'  a  practicr.1 
r.^thid  for  obtr.ininf  rtcsonablu  assurcnce  thrt  a*  structure  or  urrthwork  meets 
the  fessentL-.l  standards  for  which  it  wrs  desipned. 

3.  n'Fi::iTiors; 

r,  duality  Control  -•  The  process  by  which  construction  is  assured  to  be 
i.-.  ccordance  with  certain  mlnifflun  specifications, 

b,  Constructicn  Inspection  ^nd  Testirif  -  Thu  method  bv  which  Ouality 
Control  Plan  is  Implemented, 

c.  Specifications  -  /.  detailed  aarrative  which  defines  those  minimum 
c .  .-.struction  criteria  which  must  be  met  to  product^  n  satlsfac'  orv  -'roduct, 

4.  R::oro!'SiBiLiTir;3; 

a,  Tnc  Conma-ndinr  Cen-.rnl,  10th  J’n-inuer  Brirade  is  responsible  for; 

(1)  Publishing  those  construction  sr-cificati'-ns  necessary  to  •  encrallv 
and  uniformlj’’  define  minimum  ccceptrblu  construction  criteria, 

(2)  Konitorinc  construction  to  include  on-site  inspections  and  project 
reviuw  to  a.ssur*.  that  the  rec'  irtments  of  this  rcrulatlon  are  bclnf  aceomrlishud 

(3)  Insurlnc  that  the  Brifrde  fnjality  Control  Plan  is  v.i.ln,a  Implemented, 

b.  The  Command! nf  Officer,  "n-in'er  Croup  is  ns^aonsitle  for; 

(1)  Further  dtivulopln,-  those  additional  sreci  f icatiora  as  roeuired  for 

or  ific  projects  in  accordance  with  .  Annex  •  *  I'S  'C/.V  Cnflnucrinr  Bulletin 
//415-6.(w111  become  USAEC.V  (PItOV)  Engineer  Bulletin  #415-6  on  1  February  1970), 

(2)  rropr.rinr  a  f'uallty  Control  Man  which  v/111  lmplem>.nt  the  Brirad't 
C'u.'litv  Control  Plan,  this  ropulatlen,  and  the  I’VXC.’V  J^rlnoerlnr  Bulletin 

#415-6. 

*TXis  refulation  supersedes  16th  En/r  Bde  Ref  415-5,  26  Juno  1969> 

Incl  1 


\  • 


18th.  .*;rvr  Bdc  Rt,-  4J5-5 


19  J'-'niir  ry  I970 


(3)  Defining  for  th*.  constn'ctin  ■  tf.ooL-  «ortion.'j  of  the  '’r'li.it-/ 

Control  riVn  th.*t  »  re  ••rr-lic.-'l  3 1., 

(4)  r;-!t,'blishirv:  .■'.nd  im’-l' r.ent.in  -  .v/sttn  0'  ln3*'cction  rnt^  review  to 
Insure  thrt  soccifiertions  rre  heir."  ni'-t  •'nd  pertinent  ronil'tions  .'■ru  ccnirlled 
with. 

• 

(5)  Insuring'  thr.t  one  kllomct.-r  test  soction  ».e  oonotructed  prior  to  tot'l 
oorfflittr'wnt  of  feiiource*  on  r.ll  LRC  construction  nro.iccts  inlti?tcd  'ft  .r 

1  Tov.-jnLi.r  1969. 

5.  tt'j:  d  r.  j  rcTic  i.-.m-n; 

r.,  IrT  rccord.'ncc  with  the  Bri-  ndc  f‘’'»'litA>’  Control  ’-Inn,  erch  echelon  v/ill 
cond'iict  those  tests  nnd  ins’-tctlons  v/hlch  th-.r  ore  rc'^uired  to  nerfon"  to  insure 
coir.''lic.r.ce  with  /jincx  *•  A.  Durinr  the  construction  of  ro-d;-,  thi  t-^'^e-  -nd 
fr-.fuency  of  tests  shnll  le,  ra  »  irinlmup,  nccordin,"  to  ;:hc  L'i’.C/.V  TB  115-6. 
Kteords  of  th.,  t.  ots  results  will  be  irrde'  f  n.-rt  of  -'roicct  files  -t  c''ch 
echelon  .-.nd  will  to  subject  to  reriodic  revie'tir,  Devi''tions  from  criteri-  os 
Specified  in  »'ertlnent  re-ul^tions  mtist  be  rp-roved  ■ihe  Brip.-di,  'u.-lit'y  Con¬ 
trol  Of.ficer. 

Test  Failures  -  In  the  event  n  t«st  or  ins-ection  rcverls  discrep— 
racy  from  s”  cificotion,  the  echelon  resrons j.’.  le  for  condi’ctin,'-  t'^e  test  will 
dictate  The  corrective  stens  to  t.-ken.  It  is  rdvis-hle  on  oufntit?tiyo 
results  to  festr.blish  ft  enution-'r'  zone  tnd  -  re.i  ,ct  zone  in  orde-r  th-'t  Tcvurse 
trends  T -.y  ;  nrrosted  lefor<.  r'Ct'Ction  ‘■ecomes  necessftry. 

6,  r  ;  U;  bIT  .TiOi’:  Th.ls  refuL-tion  is  effective  rs  soon  's  -r-cticrl  u-on 
r-.ce'int.  '  u'litT,'  Control  ; I'-ns  will  'u  required  for  ■•'H  --rojects  under  con¬ 
struction  or  initi--ted  •  f Ur  15  de!-ten»  er  196C.  Thi.s  rofulnti  on,  US'i'C/V 

•  ^  ..'5-6,  end  CV  Directive  .I'umber  115-6,  swersed.  -ert.inent  ’lortions  of 
L‘ .  Crittri.-v  ."'nd  S’-eoificitions  n-rr-hle-t,  drted  l  Julv  1b69,  T-uMlshtd  by 
t... ;  Kc'.-.dfur.rters, 

.  Cfblf/.iDlK; 


Fr.-;TC  I.  RUGGLIS 
i  J,  -GC 
<',djut''nt 

GFFICI.'L: 


•'IILLI.T.  D.  V/f  HObJT 
C .  T ,  CC 

/ssiutont  .'djutrnt 

.‘r.rex  /,  Cu-lity  Control  Requirements 
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ANNEX  A 


OLVAITY  co:  iTinL 

/•ectpt<ftM<>  'z'cst  Limits 

The  following  is  e  list  of  ACco^tAlle  t  .iSt  results  far  dotenninin."  the' 
•uitsbility  of  the  tested  nr.terlels  in  dtsifn.  Field  Oualitv  Control  . 
shall  use  tiiost  samt  crlterlA  in  cLnssifylAf  materials  or  wprVmrnship  rs 
nc'Vtyd  or  rejected  unless  directed  otherwise  Lv  the  Brigade. 

2,*  B^sie  Soils  Clrseifier.tlons;  AfUr  rrcdntion  test^  soils  ah.- 11  he 
classified  by  sloe  as  follows: 


Size  Groups 
Cobbles 


Gravels 

S'<nd3 

Fines 


Slovb  olze 

£££S^ 

3  inch 
lb.  4 
1«.  200 


fiotftined  On 
3  inch 

I'o.  4 

ro.  200 


*  Further  clrsnificatlon  of  soils  will  te  lascd  on  tho  Unified  Soils 
Clr.sslficAtlon  i^'Stom, 

i  '  ■ 

3.  Subrrrde  f  .-kloct  Fill  , 

>.  oelect  fill  will  meet  i'L'.stlclty  Criteria  of:  1LX35»  FI '#^12 

b.  In  cut,  soil  shall  have  an  in  place  CER>  5» 

c.  Solis  havin  '  a  m-ximum  dry  weight  less  that  95)f'/c,f.  fhall  not  Ic 

used  as  select  fill,  •  - 

d.  oelt.ct  fill  will  le  placed  at  955^  (cohtslonloss)  and  90?  (cohesive) 

o.‘  majclmum  lodlfied  AA.JIO  density  at  +2^  C'  C,  •  • 

u.  /'jaxinum  lift  thiev-ness  f  nlniauo  number  of  ■■'r.s.-.va  ly  given  romnaction 
oevirne-nt  vdll  Ic  determined  by  <a  test  stri'>  typically  ebout  100m  x  Tin,  and 
mado  -for  each  different  type  material. 

4.  Sub’  ase. 

a. ,  SuLbase  mr.teriAla  shall  have  no  more  than  20?  passin-  #200  sieve. 
Those  are  soils  cl''sslflvd  as  coarse  -  grained  soils. 

b.  Sub’ asv  av-tbri-ls  shall  have,  'cftor  pl-ccmont,  r.  CUP  ..-re-'t-.r  than  20, 

c.  Subl.ase  materials  shall  Le  conna.ct'd  to  100?  if  oOheslonless  and  95? 
If  cohesive  of  lodlfled  //  -JHO  density  rt  + 2?  TO. 

d.  irjdmum  LL  of  30,  FV<ximura  FI  ef  8.  . 

e.  F^'xlmuci  lift  thickness  L  minimum  num!  er  of  oasses  I  y  riven  compnotion 
eri'ipment  will  be  dotemlnod  by  a  tost  strip*  typically  nbcut'  lOCto  x  7m,  and 
made  for  each  different  type  material. 
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5.  Base  Course. 


a,  Whara  iJoCiT  aurfucaa  »ra  nnod,  b.i;ja  coursa  r-iuy  consist  of  wall 
Cradad  la-itariuls  havin*/  not  ..-.ora  tiun  15^  piSving  fr200  oiava. 


b.  If  an  aaphaltlo  conorate  pavonant  is  to  oe  placed,  the  jr *nular 
Iroo  course  ji*.tarial  shall  maat  tha  following  gradation  as.  spacif^cd  in 
Tibia  Tl'i  5-530:  (or  labia  7-3  T»*  5-330) 


.  ]k  passing  each  tiava  (squire  o  anings)  by  waight 
da  .tJoa  | 

j  Kaadmuir.  atggragata  biza  * 


i 

3- inch 

2-inch 

1-i-inch 

J  1-inch 

1-inch  sund^cl>iy 

i  . . 

3-inch 

100 

1 

1 

1 

2-inch 

65-100 

100 

70-100 

100 

1 

1 

1 

' -inch 

■  45-75 

55-85 

70-100  i 

1  ! 

;  ICO  1 

100 

3/4- inch 

50-80 

60-90 

70-100 

3/8-inch 

30-60 

40-70 

45-75 

50-80 

*io,  4 

25-50 

30-60 

30-60 

35-65 

.0,  10 

20-40 

20-50 

20-50 

20-50 

65-90 

..0,  40 

10-25 

10-30 

10-30 

1  15-30 

3>70 

ko.  200 

3-10 

5-15 

5-15 

1  5-.15 

8-25 

size  ..g;.i’agato  will  not  encaad  tha  design  lix't  thickness. 


c.  Los^Angalas  abrasion  test  rcavilts  shall  show  less  than  50%  wear. 


d,  B.'.sa  x:  tariil  should  h  .va  a  Liquid -.jiaiit  (LL)  aqu.'.!  to  or  lass  th.ui 
2;'  -na  a  FI  .stic  Indax  aqu'il  to  or  lass  th^Ji  5» 

0,  ur.Jiul  j:  &'.sa  Course  mitorial  shall  izoat  tha  following  minixnum 
s.aacilio'ition: 

CBh 

Cl  .ss  A,  B,  and  £  lund  -  80 
Cl  S3  C  il  D  .to".d  =  50 

f.  iV.>:l,.um  lift  thicknass  t  ..ini.T.ura  nu-abar  of  p-.ssas  by  given  coT.par.tion 
jqiipui.-nt  will  ba  datarmi.aad  by  a  test  strip,  tvoically  about  lOOni  x  7nj  ■•'nd 
ra^dc  for  each  different  type  material, 

6,  ..Ime  llization: 

.'i.  Soils  suitnVlc  for  lime  staLilizatJon  are  silt-clay  t'voe  soils,  ibr- 
mnlly  2-l2f.  lime,  by  weight  (determine  by  trial  mixes),  will  he  reouired. 


V.<.  Mixes  considered  must  have  a  Liquid  Limit  over  25  and  a  Plastic  Index 
ever  6, 

IS 


\ 


0.  The  etablHier^  e&ll  (afW  14  doye)  should  have  a  CBR  of  20  or  more 
and  an  unconflned  eompreeslon  unater  thnih  ICO  pel. 

d.  Do  not  use  with  grinul-'r  soils. 

'  0.  Mtuclmura  lift  thlcknosa  &  filniraum  nunber  of  paseoa  by  fivon  compaction 

equipment  will  be  (feterminad  by  a  teat  strip^  typically  about  ICOm  x  7m  and 
made  for  each  different  type  material.  •  ,  ^ 

f.  Rcconunondod  c-jring  tljne  is  7  days  with  hydrated  lime,  (par  2-92.TK5-330; 

7.  ^oll  Cement; 


a.  Rocomnanded  cement  content  for  trial  mixes  should  be  from  4-14^  cement 
by  weight, 

b.  Mixes  should  gave  a  Liquid  Limit  under  40  and  a  Flnstle  Index  less 
than  18. 

c.  Uneonfined  compression  (7  days):  over  300  psl, 

d.  Maximum  lift,  thickness  &  minimum  number  of  pasyos  by  given  compaction 
equipment  to  bo  determined  by  tost  strip. 

0.  llinimum  rcconmondcd  curing  time:  24  -  72  hours. 

8. *  Biturlnous  Str.hllizatlon. 

a.  Not  noro  than  30%  of  the  soil  concerned  shall  pass  /«200  sieve. 

b.  Liquid  ll'ilt  of  mix  shall  bo  loss  than  30. 

c.  Plastic  index  of  mix  shall  bo  less  than  12. 

d.  Racohnondod  n'sphnlt  cutbacks:  MO  &  SC  250  -  800. 

e.  Roconmondod  asphalt  content  is  3  •  10%  by  weight  of  mix.  Percentage 
will  bo  dotormined  by  trial  nixes.  (Modified  Marshall  Stobility  Test). 

f.  Soil  moisture  content  must  be' less  than  2%  at  tine  of  placement.  * 

C.  Kininun  stability  should  be  150  pounds. 

h.  Recomnended  curing  tine:  1-3  days. 

•  Not  rcconr.endod  for  areas  of  heavy  rainfall. 

9.  Asph'ltlc  M»:t-::rlals 

n.  Prolininory  Treatment 

USE  TTPE  APPLICATION  RATES 

Prime  Coat  MC-30,  70,  250  .2  -  .5  gal/a.y, 

BC-70 

RC-70,  250,  800,  3000  .05  -  .25  gfll/s.y. 

/? 


Tack  Coat 


b.  Wearing  Surface  Material 


TYl’t;  SURFACE  TYPE  BINDER 


APPI.K.ATION  H  /it. 


Surface  Treatment 
Penetration  Macadam 
KuaJ  mix 

Asphalt  Concrete 

Asph.i  1 1  Stahl  1  ized 
Base  ( S tabi 1 i zat Ion 
plant-cold  mix) 


RC.70,  250,  800 
RC-250,  800 
RC- 2 50, 800 
MC-250,  800 

AP-3  (Penetration  85-100; 
AP-5  (Penetration  60-70) 
MC-800 
RC-800 


.1  (ial/s. y./IO(s\(, y 
.6  (iaI/s.y./l'  C'l  . 

•  i  (ial/s,y,/l  t  i* 

Dependent  on  Marshall 
S  t  ah  i  I  i  t  y  nn  t  hod  id  !■■ 
Di'pi-ndent  on  Mod  i  I  j  i-  .1 
Marsha  II  St  ild  I  i  t  y  Mo! 
of  deal  ell 


The  type,  grade  and  application  rates 
of  base,  aggregate  gradation,  temperature 
rates  shall  be  determined  by  a  test  strip 

10,  Bituminous  Surface  Treatments. 


are  dependent  on-  tightlieas  and  tyj 
and  humidity.  Actual  appli|cation 
prior  to  app 1 ic  at  ion. 


a.  Surface  treatment  aggregate  gradation  will  meet  specifications  in 
TM  5-3J7  page  21. 

b.  Plastic  limit  of  fines  shall  be  less  than  10, 

c.  Los  Angeles  abrasion  test  results  shall  show  less  thiti  wear 

d.  Aggregates  for  a  single  surface  treatment  will  be  uniformly  grade; 

with  a  3/4  inch  maximum  size.  li  a  multiple  surface  treatment  is  placed 
initial  application  of  rock  shall  not  exceed  1"  m.ixir.um  size  aggreg.ile  ati'J 
subsequent  aggregate  layers  will  not  exceed  ^  the  previous  maximum  size 
aggregate.  •  ■  •  ♦ 

1 1 .  Asphalt  Pavement. 

A.  Asphalt  aggregate  gradations  shall  meet  specifications  as  (.utlined 
in  table  II,  TM  5-337.  1^ 

b.  Design  asphalt  percentage  will  be  determined  by  the  Marshall  Stabi  I  i 
method  of  mix  design  and  will  meet  the  following  specifications. 

(1)  Stability  will  not  be  less  than  750  pounds  at  75  blows  or  bOu  pound 
at  50  blows. 

(2)  Asphalt  flow  shall  be  more  than  8  and  less  than  18. 

(3)  7.  of  voids  in  total  mix  shall  be  more  than  i  and  less  than  5. 

c.  Compact  to  957.  of  maximum  Marshall  Stability  design  density. 

d.  Placement  temperature  will  be  a  minimum  of  235’F. 


■Jo 


12.  Concrete. 


a  • 

Aggregates  shall  meet 

the  following 

gradat ions : 

Coarse  Agg. 

Fine  Agg. 

2^" 

100%  pass 

3/8 

100'',  pass 

2" 

95-1007. 

«U 

95-100% 

1" 

35-707. 

/*8 

80- 100  i 

V' 

10-  307. 

«tl6 

50-85% 

/1 4 

0-5% 

#30 

25-60% 

#50 

10-30%  • 

#100 

2-10% 

b.  For  highway  slabs  compressive  strength  shall  be  more  than  2500  psl 
and  modulus  of  rupture  more  than  600  psi;  compressive  strength  lor  structures 
should  be  more  than  3000  psl. 


c.  Minimum  shear  (pavements):  100  psi 

d.  Reconmended  slump  range: 

Type  Construction 

Slump 

max 

in  Inches 
min 

Reinforced  foundation  walls  and  footing 

5 

2 

Plain  fooling.  Caissons,  and  substructure 

walls  4 

1 

Slabs,  beams,  and  reinforced  wall 

6 

3 

Building  Columns 

6 

3 

Pavements 

3 

2 

Heavy  mass  construction 

3 

1 

e.  Water-cement  ratios  for  various  types  of  construction  and  exposure 
conditions:  See  table  on  page  6. 

13.  Following  is  a  partial  list  of  references  dealing  with  testing,  quality 
control,  and  construction  procedures: 

TM  5-330  Planning  and  Design  of  Roads,  Air  bases,  and  Heliports  in  the 
Theater  of  Operations  Sept  68 
TM  5-530  Materials  Testing  Feb  66 
TM  5-537  Paving  &  Surfacing  Operations  Feb  66 

TM  5-331A  Eai-thinoving ,  Compaction,  Grading  and  Ditching  Equipment  Aug  68 

TM  5-331B  Lifting,  Loading,  and  Hauling  Equipment  May  68 

TM  5-531C  Rock  Crushers,  Air  Compressors,  and  Pneumatic  Tools  Nov  68 

TM  5-331D  Asphalt  and  Concrete  Equipment  April  69 

TM  5-331E  Engineer  Special  Purpose  and  Expedient  Equipment  Feb  69 


2} 


Table:  Water-Cement  Ratios  tor  Varios  Types  of  Construction  and  Exposure  Conditions 
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(d)  These  sections  not  practical  for  purposes  intended. 


1.  LSTABU'flM.ilT  OF  nDUSTltlAL  CC»irL:i:?JiS 


&.  Problem!  Sound  construction  r»n?.gement  end  security  procedures 
a:-A  principles  sre  nob  elwrye  being  Applied  to  the  estoblishmcnt  of  ne;^ 
Lidustrial  complexes.  Our  concept  of  security  in  estnblishinf  a  plant 
to  support  n  long  range,  primarily  LOG,  construction  effort  must  differ 
from  the  tactical  considerations  involved  in  establishing  a  combat  en¬ 
gineer  or  land  clearing  company  base  camp. 

b.  Factors:  There  ore  three  prime  factors  that  must  be  considered: 

(1)  Our  tlisaion,  A  complex  is  established  primarily  to  complete  a 
Job,  not  to  establish  our  presence  in  a  seige  type  defensive  postiu’e.  ?o 
complete  the  Job,  all  of  our  resources  >  men,  materials,  eouipment,  and 
time  must  be  managed  properl’^  so  as  to"  gain  optimum  oirtput. 

(2)  I'^fficieney.  To  obtain  optimum  output  we  must  operate  high  pro¬ 
duction  Industrie  assets  at  maximum  efficiency.  Simply  stated,  this 
means  that  sound  construction  man  gemont  and  good  engineering  practice 
•St  be  employed  from  start  to  finish: 

(a)  ria.rlv  and  thorough  reconnaissance.  A  detailed’  site  inspection, 
photographs,  preperatica;* of  topo  mepn  scaled  to  permit  sound  analysis, 
and,  especi^ly,  a  thorough  geologic  surve’-  are  prerenuisites  to  planning. 
We  mi:nt  insure,  through  core  sampling  or  drilling  tests,  that  rock  of 
suitable  quality  and  sufficient  quantit--  -with  reasonable  access  is  ^  fact 
present  in  a  location  before  a  major  effort  is  coimitted  to  development. 

•  (b)  Detailed  engineering  evalua.tion.  This  translates  into  optL-;'ur. 
complex  Layout,  Included  in  these  notea  are  more  detriiled  considera.tic..r. 
for  layout  of  rock  crtishing  ajirt  asphalt  plants.  This  eoulpment  does  not 
OiDer.?.te  in  isolation  -  the  entire  site  must  be  designed  to  maxinize  equip¬ 
ment  output!  drainage,  quarry  and  bench  development,  traffic  patterns? 
haul  roads,  and  product  handling  should  be  ovtbjeoted  to  common  sense  en¬ 
gineering  ajialysis. 

(c)  A  sound  development  nlran.  Too  often  our  complexes  have  been  set 
■-P  on  the  impressions  of  the  first  commander  on  the  ground.  Our  junior 
officers  ai-e  doing  a  fine  Job,  but  lack  experience.  The  establishment  o:’ 
complex,  n  so  critical  to  our  mission  must  be  based  on  the  most  expert  en¬ 
gineering  guidance  and  experience  that  can  be  made  available.  To  this 
end,  group  coma.-’nders  aro  requested  to  submit  ccmplete  plans  for  industrial 
conplox  development  for  Drlgade  approval  I3.T  30  dare  prior  to  relocation 
of  major  items  of  eqtdpment.  The  objective  of  this  submission  is  to  in¬ 
sure  that  ft  proposal  receives  complete  review  at  all  echelons  before  effort 
is  coDinltted. 


(3)  "'fecurlty.  a  aito  layout  r.ust  provide  security  for  three  of  our 
resources  -  men,  nv.terirJLs,  and  nuip’£nt.  In  r.  m,iiarry,  the  materials 
remiain  inviiliierable  to  dama^ie  by  the  enemy.  The  men,  throucli  fire  and 
maneuver,  can  provide,  to  a  certain  degree,  their  om  protection.  Our 
high  production  industrial  eqvipnent  reriains  most  viilnerable  to  enemy 
action  end,  at  the  Ramc  time,  is  the  most  essential  to.  mission  accon- 
plishrwnt.  To  accomplinh  our  .‘.lission,  the  priority  for  r.ocurity  in  de¬ 
fense  planning  at  industrial  complexes  must  be  to  protect  our  hirh  pro¬ 
duct. ion  ecuipment  and  not  to  the  development  of  sophisticated  personnel 
protection,  .iccoi-dingly,  the  industrial  complex  must  lie  within  the 
main  defensive  perimeter  of  the  base  camp. 

(4)  Security  Concept. 

(a)  It  is  recognized  that  the  requirement  to  organise  a  site  for 
efficient  operation  may  conflict  with  the  requirement  to  secure  in¬ 
dustrial  equipment.  A  suggested  method  of  arriving  at  ejs  acceptable 
solution: 

(j^)  Plan  a  layout  for  optimum  production  effociency. 

(2)  Flan  a  layout  of  the  sane  complex  for  maxiiTium  equipment  pro¬ 
tection. 

(2.)  '’-djust  betw'-en  the  two  plans  to  develop  the  site  oraaniy.ation 
that  vdll  provide  the  best  production  potential  vdth  strong  protection 
for  the  critical  cqidpncnt. 

(b)  To  foiTTulate  (’e.^'ensive  reastires,  the  nature  of  the  threat  must 
be  analyzed.  Our  experience  to  date  indicates  the  threat  to  our  in- 
dtastrial  aor.plexes  will  be  largely  from  standoff  attacks,  and  sapper 
actions,  and,  most  infrequently,  from  direct  attack  in  mit  size.  In 
ton;:s  of  specifics,  the  defensive  laeasures  outlined  below  should  be 
considered  for  each  site: 

(2)  '•  standoff  .screen  of  cl'min  link  fence  to  protect  the  asphalt 
arid  crushing  oquipmont. 

(2)  Overhead  cover  to  protect  troop  fighting  positions  from  mortr.r 
;Tpack. 

(2)  Tight  individual  defensive  positions  vdth  good  fields  of  planned 
-  ire. 

(4)  Literlockia'*  defensive  fires  (FPF)  with  indirect  fire  concentra¬ 
tions  blocking  avenues  and  gaps. 

(2)  Good  perimeter  lighting, 

(6)  !.'ell-placnd  tactical  wire. 

(2)  Good  observation. 

j  y 


(o)  In  practice,  these  neasiares,  properlj'  Iwplcmfinted ,  should  disprove 
our  defonaivo  c.'pabjlities  and  '/ork  to  Increase  the  security  of  the  com¬ 
mand. 

2  -  nt'CK  CRtCKlIIG  I  JaHT  D'.ifilff'I  .’17)  LiroUT 

a.  Problem]  Often  errors  are  made  in  the  initial  design  and  layout 
of  crasher  installations,  v.+iich  have  a  significant  effect  on  pro<^uction 
capability.  In  plant  design  and  layout,  three  major  areas  should  be  con¬ 
sidered.  They  are  equipment  selection,  site  selection,  and  plant  la/oi-rt. 

b.  ^iqulpment  r.electloni  The  selection  of  equipnent  for  a  rock  proc¬ 
essing  facility  should  be  done  only  after  a  thorough  study  and  evaluation 
cf  four  factors; 

(1)  The  first  factor  vihlch  must  be  considfered  is  “the  mission  to  be 
icconplishcd.  The  mission  will  indicate  the  size  and  amount  of  &~jrTe- 
gate  to  be  produced,  and  the  time  allotted  to  accomplish  tho  task, 

(2)  tJext,  the  equipment  available  for  the  facility  should  be  de- 
tominod.  This  analysis  should  Include  an  assessment  of  the  availabllitv 
and  competence  of  personnel  operating  the  equipment. 

(3)  Having  established  the  equipment  available,  the  next  step  would 
bo  to  deter  line  the  equipment  required.  This  is  done  by  determining  the 
type  .'nd  size  of  the  raw  material,  to  be  crushed,  and  the  extent  of  proc¬ 
essing  lequirod  to  pi'oduco  the  desired  aggregate  size.  For  example,  if 
blast  rod:  is  the  raw  natorial,  a  prinary  jaw  crusher  will  bo  required 
for  the  initial  stage  of  reduction.  Hovrever,  if  the  raw  material  is 
smaller  river  n.m  gravel,  a  secondary  <^nit  may  be  sufficient. 

(a)  The  last  step  in  the  equipment  selection  phase  of  plant  design 
and  la'^’'Out  is  to  chart  the  flow  of  material  through  the  plant.  Flow 
charts  assist  in  the  determination  of  convei^^or  requirements,  equipment 
-onfiguration  within  the  facility,  md  the  amount  and  types  o.f  auxil.ia:y 
oqulpncnt  required  for  plant  construction,  and  material  loading  and  haiJl- 
ing. 

c.  Site  Selection;  Special  care  shoul.d  be  devoted  to  the  site  selec¬ 
tion  phase  since  a  rock  processing  facility  is  a  rather  penranent  type  of 
installation.  Some  of  the  critical  considerations  in  selecting  a  quarry 
site  ;vill  now  be  discussed. 

(l)  Security.  Host  rock  crushing  plants,  because  of  their  location 
in  wide  open  areas,  are  pr.rticularlv  vulnerable  to  enemy  harassment. 

Since  selection  of  a  relativelv  secure  location  is  not  allays  feasible, 
consideration  must  be  given  to  tho  additional  security  requirements  in- 
curr»d  by  alternative  sites. 


(2)  Suarr-/'  -  crusher  dlsta-.ee.  The  cruohiii^  equipnent  should  be 
located  as  eJoS'.-  to  the  qusrr  •  a  -  possihle  Of  courso,  thi;  minimum  dis- 
t<tnco  v/ould  be  governed  by  the  rock  throv;  of  the  quairj’’  blast,  iV 
locatiiit;  the  plant  close  to  the  quan-/,  naxiinuT.  utilization  of  haul  re- 
cid.reK!.ntfi  can  be  utilized.  Consideration  rsust  also  be  given  to  the 
development  plan  for  the  quarry-  to  insiire  that  the  crusher  plant  is  .not 
located  in  the  path  of  future  quarry -faces. 

Vj)  Terrain,  'ilie  ton'ain  for  the  plant  -should  provide  good  naturv.i 
dra^jn'-ge  ajid  have  a  .suitable  lead  carrying  capability  to  support  heav':' 
■•quifu-'-ent  ^/ith  on-ly  minor  earthv.-ork  iir.provenent.  Proper  utilization  of 
hlll:.i('e  or  sloping  .locations  may  pemit  the  use  of  gravity  a.s  an  aid 
in  moving  material  from  a  rock  face  to  the  cru.~.hcr,  from  the  crr.shor  to 
a  stockpile  area,  or  from  -stockpiles  to  haiJ.  units. 

(4)  Space.  The  space  required  for  a  plant  will  depend  upon  the 
Vtrticular  process.  As  a  miniir.um,  adequate  space  must  be  provide-d  for 
r-.oving  material  to  the  cru.sher,  loading  and  fe.-ding- the  crusher,  stock¬ 
piling  of  finished  products,  lo.ading  of  fini-shed  product,  end  storage 
of  operating  and  mainten-'nce  supplie.s.  Consideration  should  also  be 
gjvon  to  the  area  needed  for  future  development  of  the  plant, 

(5)  -ccess  and  haul  roads.  Haul  rood"  should  be  kept  as  short  as 
possible.  In  the  opo rational  area,  a  loop  road  for  one-way  traf'ic 
.shou?.d  be  provided  so  that  routes  of  erpt”  and  loaded  tnxks  do  not  cross. 

(6)  '.'ater.  "hon  a' f  regate  washing  operations  vdll  have  to  bo 
pla'uned,  well  drilling  operations  will  have  to  he.  provided  in  t'  cse  oases 
wiierc  the  site  cannot  be  located  near  an  open  source  of  uptcr. 

d.  Plant  In.vout;  Tlie  actual  layout  and  erection  of  the  p.lant  are 
the  ciiltiiinating  tasks  in  the  plant  design  and  layout  process,  .’.dequatn 
time  should  bo  a.llocated  to  this  phase  -of  the  operation,  since  onco  the 
plant  is  producing,  there  is  seldom  time  to  stop  operations  and  remov’d. 
The  areas  of  prlmarj*  concern  in -pl-int  layout  are  as  foUov.'s: 

(1)  Aqv.ipi.ier.t  confiruration.  In  establishing  the  configuration  of 
the  plant,  -special  attention  should  be  given  to  creating  a  logical  floi; 
of  m.atorial  from  the  point  where  the  raw  mtorlil  enters  the  p3.ant  to 
t;.e  point  v/hore  the  a.ggrogate  product  leaves  the  plant.  The  ph.^sical 

V-.  viron-.ental  reoui raise nt.s  of  each  piece  of  equipnent,  ouch  .as  foiusdstion 
r-iquireisents,  and  pov.'er  requirements  .should  bo  evr.lu.stod  to  insure  that 
they  are  included  during  the  construction  pha.se. 

(2)  Drainage.  ..dequato  drainaga  chaujieln  should  be  constructed 
duxing  tho  initial  earthworking  stage  of  constru-ction  and  con.staustly 
i..-.prov;;d  as  the  plant  i.s  built. 


(3)  PrevalllnB  winds.  Equipment  should  be  oriented  in  such  a  man¬ 
ner  that  prevailing  winds  carry  the  rock  dust  generated  by  the  pro¬ 
cessing  machines  away  from  the  facility.  Care  should  be  taken  to  locate 
supporting  equipment  such  as  generators  and  water  pumps,  and  facilities 
such  as  latrines,  offices  and  maintenance  shops  out  of  the  path  of  winds 
carrying  the  rock  dust.  Consideration  must  also  be  given  to  providing  .1 
source  of  rtean  air  to  the  engines  providing  the  power  to  the  crusher. 

(4)  Materials  handling  and  storage.  Plans  for  the  plant  should  in¬ 
clude  adequate  materials  handling  devices  to  expedite  the  flow  of  material 
through  the  system  and  eliminate  double  handling. 

(5)  Safety.  If  the  plant  is  to  be  operated  during  the  hours  of  dark- 
pess,  provisions  should  be  made  for  a  lighting  system  to  provide  sufficient 
jlight.  Guard  rails,  safety  ropes,  and  belts  should  be  provided  where 
pecessary.  Maximum  speed  limits  should  be  posted  for  vehicular  traffic 
yithln  the  plant  and  on  the  haul  roads.  Roads  should  be’  maintained  con¬ 
stantly.  In  dry  areas,  a  water  truck  should  be  used  to  wet  down  the 

roads  to  minimize  dust.  In  wet  areas,  crushed  rock  should  be  plated  on 
the  roads  to  keep  haul  units  from  sliding  off  into  ditches. 


j  e.  This  completes  the  discussion  of  the  salient  features  of  rock 
Crushing  plant  design  and  layout.  No  attempt  has  been  made  to  cover 
every  possible  consideration;  however,  it  was  my  intent  to  identify  and 
discuss  those  factors  with  which  unit  commanders  should  be  fandliar  with 
to  best  enable  them  to  obtain  maximum  results. 

3.  ASPHALT  PLANT  LAYOUT 

a.  Although  the  operating  efficiency  of  an  asphalt  plant  and  prelim¬ 
inary  design  and  layout  are  not  as  critically  related  as  in  crusher  com¬ 
plexes,  there  are  several  factors  which  can  improve  prnducti'on. 

(1)  Quarry  complex  -  Asphalt  plant  distance.  By  locating  the  asphalt 
plant  as  near  as  possible  to  the  quarry  operation,  hauling  requirements 
are  greatly  reduced  in  terms  of  vehicles  required,  travel  time  involved 
and  minimization  of  double  handling  of  asphalt  aggregate.  In  many  cases, 
this  aggregate  can  be  transported  immediately  from  the  crusher  and  stock¬ 
piled  at  the'  asphalt  plant. 

(2)  Organization  of  Space.  Adequate  space  should  be  provided  around 
the  equipment.  This  is  required  to  provide  access  areas  for  maintenance 
and  material  handling. 


(3)  Materials  handling  and  storage.  Locations  for  aggregate  stock¬ 
piles  should  be  preplanned  to  maximize  feeding  efficiency.  Means  should 
be  provided  to  prevent  mixing  of  different  sizes  of  aggregate  and  mini¬ 
mize  segregation.  Asphalt  drums  should  be  stored  far  enough  away  from 
the  operation  to  prevent  danger  of  equipment  and  personnel  in  case  of 
fire,  but  close  enough  to  allow  for  efficient  handling. 
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(A)  Dminage .  Drainage  is  of  particular  importaiu  e  since  the  Harbe 
Green  unit  is  operated  electrically.  As  with  crusher  plants,  adequate 
drainage  should  be  provided  during  thn  Initial  development  of  the  site 
and  constantly  upgraded  as  the  plant  is  built. 

(5)  Road  network.  A  traffic  pattern  should  be  preplanned  to  avoid 
conflict  between  the  trucks  hauling  aggregate  and  the  trucks  hauling 
asphalt.  One  way  traffic  loops  are  generally  most  effective. 

(6)  Additional  factors.  Such  as  loading  and  dedrumming  procedures 
can  do  much  to  improve  the  overall  efficiency  of  the  plant,  but  the 
techniques  employed  will  vary  with  the  capabilities  oi  eacli  unit, 

b.  In  summary,  much  of  the  success  of  our  quarry  operatioi.s  and 
asphalt  plants  is  strictly  dependent  upon  the  planning  of  i)lant  develop¬ 
ment.  Additional  time  spent  in  this  phase  of  the  operation  provides 
immeasurable  dividends  in  the  future. 


Coaimand  Management  of  the  LOG  ?rogrm 


1f  The  aecompllehment  of  the  18th  Brigade  LOG  mission  depends  on  the 
continued  operation  of  a  small  number  of  high  production  items  of  ape<- 
cial  heavy  equipment  'jid  on  a  strong  quality  control  program.  While  the 
operation  and  direct  supervision  of  these  activities  rests  with  the  group 
and  battalion  commander,  the  Brigade  Gommander  has  developed  a  command 
management  program  which  is  intended  to* 

a.  Assist  the  group  and  battalion  commanders, 

b.  Insure  that  these  critic^!,  equipment  assets  are  properly  secured 
and  used  to  the  greatest  overall  advantage. 

c.  Insure  that  the  work  accoimlis}  -ec  will  satisfy  fully  the  desired 
standards  set  forth  in  the  design  specifications, 

d.  'iake  maximum  use  of  the  limited  number  of  personnel  with  extensive 
highway  construction  experience, 

2.  Features  of  tie  ■.'^rogram. 

a.  Role  of  tr.e  il<eautv  Brigade  Commander.  The  Brigade  Commander  has 
assigned  to  the  Deputy  Brigade  Commander^ the  responsibility  of  overseeing 

all  matters  pertaining  to  the  Industrial  Gomplexes. 

.  '(  ■ 

} 

b.  R~;vievf  of  Lavout  of  New  Industrial  Complexes.  The  Brljade  staff 

I 

reviews  pl-ns  for  industrial,  sites  for  efficient  layout  and  adecu..  ;y  of 
security. 

c.  M.-?napement  Information  System.  The  Brigade  Manajement  Information 

5>stem  has  several  features*  > 

(l)  An  up-t6!-date  inventory  of  all  key  items  of  equipment  is  contin- 


ually  maintained. 


(2)  A  spot  reporting  system  has  been  established  permitting  the  Eri- 
gaclo  staff  to  keep  abreast  of  the  operational  status  of  tho  key  items  of 
equipment, 

(3)  A  current  status  chart  is  maintained  on  a  daily  basis  for  each 
industri..  oo;:iplex, 

(4)  '-'he  use  of  the  reports  rendered  'ey  the  Cuinton-Budlong  contract 
p  .onnol  h'.s  been  expanded  bv  broadening  the  basis  of  distribution  to 
in.,  ude  Group  erA  Battalion  •  jnanders. 

v5)  Cparaticns  reporti  ere  submitted  weekly  to  Brigade  iieadquarters, 
furnishing  lr.fcr:;ation  on  the  quantities  of  crushed  rock,  asphalt  pro- 
o-..ood,  and  roadway  laid. 

(6)  A  daily  critical  items  list,  which  has  two  parts,  one  pertaining 
uo  items  of  cquipr.ont  deadlincd  and  the  other  to  problem  areas  not  in- 
vc  ving  items  of  eq\u.pm.ent,  is  reviewed  each  day  regarding  actions  com— 
pie  cad  and  actions  to  be  taken  by  m.enbers  of  the  Brigade  staff. 

d,  S-.Mv  !-:eetir>ffs.  A  meeting  is  conducted  each  day  attended  by  the 
key  ;r.em.bcrs  of  the  Brigade  staff  who  ere  involved  in  the  LOG  progrfim. 
apot  reports  which  have  come  in  diiring  the  night  are  analyzed.  The  daily 
critical  items  list  is  reviewed.  Consideration  is  also  given  to  the  al¬ 
location  of  resources,  both  in  term,s  of  m.eeting  present  emergencies  and 
distributing  assets  which  are  to  become  available  in  :  near  future 
tnrough  the  supply  system.  This  m.eeting  provides  a  daily  forum  for  co- 

nating  the  various  o.spccts  of  the  LCC  program, 

e.  I'  inamomer.t  o'”  ^V.lr.tonar.ce  and  Sunrlv. 

(1)  In  the  field  of  m.aintenance,  a  Brigade  Regulation  containing 
check  lists  for  major  items  of  equipment  for  the  industrial  com.plcxes 


b*8  b««n  published.  Also,  regarding  the  general  nointenance  eupport  pro¬ 
vided  by  the  Vinnell  Corporation,  each  week  the  Brigade  Maintenance  Of- 
ficar  visits  the  shops  to  determine  status  of  repair  and  to  reaffirm 
prlorittea. 

(2)  In  the  supply  field,  Croups  are  required  to  plan  and  program  their 
reculremsiits  for  asphalt  products  and  construction  materials,  ■  Additlon- 
aiiy,  t/.a  Brigade  S-4  monitors  and  follows-up  requisitions  for  repair 
parts,  end  items,  and  construction  materials, 

Cuallty  Control  Progren.  A  quality  control  program  has  been  es¬ 
tablished  to  achieve  high  quality  production  and  construction.  The  pro- 
grtiTi  establiahes  responsibilities  at  each  level  to  include  the  specific 
tests  to  be  conducted.  Conceptually,  the  battalion  is  the  contractor. 

At  vhls  level,  all  means  to  accomp..ish  the  job,  to  include  Inspection 
and  testing,  are  provided.  The  Group  Headquarters  is  analogous  to  a 
District  Office  and  the  Brigade  Headquarters  to  a  Division  Office, 

g.  Industrial  Complex  Assistance  Team.  To  provide  for  field  cover¬ 
age,  an-  assistance  team  has  been  organized, 

(1)  auaSia.  The  purpose  of  this  team  is  to  assist  subordinate  units 
engaged  in  the  LOG  program  to  msure  that  our  roads  are  constructed  in 
accordance  with  established  criterlaland  schedules.  Attention  is  given 
to  seven  areas: 

(a)  Site  layout  of  quarry,  crusher,  and  asphalt  plants. 

(b)  Adequacy  of  equipment  in  terms  of  typo  and  quantity. 

St 

•c)  Safety  of  personnel 

(d)  Maintenance  of  equipment, 

(e)  Use  of  equipment. 


J/ 


(f)  Construction  cethods* 

(c)  Quality  control. 

(2)  Cciirosltjon  of  Tenn.  There  are  six  members  of  the  Industrial  . 
Complex  Acsiatonce  TooJy  Deputy  Brigade  Corjcander,  Brigade  Maintenance 
Officer,  Brigade  Cpeiatlcns  LCC  Officer,  Brigade  Quality  Control  Officer, 
Eri  t'-do  Representative  pf  Quinton-Budlong  Corporation,  and  the  Brigade 
.esantative  of  the  D|ynalectron  Corporation. 

3)  V' sits  to  Industrial  Sites.  Each  site  i^  visited  by  the  tean 
ev.  'y  .'-3  weeks.  Upon  larrival  at  a  particular  site,  the  team  members 
a;'-  paired  off  with  their  counterparts  to  observe  and  to  review  quarry 
oporaticns,  rock  crushei*  and  asphalt  plant  operations,  and  maintenance 
con..truction  methods  to  include  earth  work  and  paving  operations,  safe¬ 
ty  of  personnel,  supply  and  maintenance  management,  and  quality  control 
procedures  and  records.  Problems  are  discussed  in  detail. 
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MO^TIW  28  Msreh  1970 

NUMBER  350-2 

BUININC 

US-ARVN  Affiliation  and  Training  Program 

1 .  PURPOSE:  Thla  regulation  provides  guidance,  establishes  goals,  and  pre¬ 
scribes  responsibilities  for  the  supervision,  monitoring  and  reporting  of  the 
US-ARVN  Affiliation  program  oondueted  by  l8th  Engineer  Brigade. 

2.  APPLICABILITY t  This  regulation  Is  appllcf<.ble  to  all  units  assigned  and 
ottaehed  to  the  l8th  Ihglneer  Brigade. 

3t  DEFINITIONS;  The'iSth  Engineer  Brigade  US-ARVN  Affiliation  program  Is 
divided  Into  three  distinct  areas  of  Affiliation. 

a.  Mutvial  ilssoclatlon  Is  defined  and  citegorlzed  as  follows: 

(1)  Personal  visits  to  parallel  corsnanders  at  all  lovols, 

(2)  Visits  and  tours  of  U.S.  activities  arranged  for  ARVN  commanders. 

(3)  Professional  meetings  to  discuss  ongino..ring  problems  and  programs. 

(4)  Any  gatherings  of  a  social,  athletic,  or  coremoninl  nature, 

b.  Mutual  Cooper." tl on  is  defined  and  categorized  as  follows: 

(1)  Joint  civic  notion  programs. 

(2)  Joint  venttares  on  construction  projects. 

(3)  Exchange  of  taoticrl  and 'engineering  intclligenci.  Infonnrtion, 

(4)  Exchange  of  equipment  assets  to  complete  essential  projects. 

(5)  Assistance  in  the  location  end  procurement  of  construction  materials. 

c.  Training  Assistance  (OJT)  -  On-thc-job  training  (OJT)  Is  a  process  by 
which  students  or  tr"inecs  acquire  knowledge  and  skills  through  actual  per¬ 
formance  of  duties  under  competent  supervision  in  accordance  with  a  planned 
program,  i.e.,  a  program  of  instruction  (PCI)  with  lesson  plana.  OJT  Is  de¬ 
signed  to  tench  new  skills  or  upgrade  current  skill  levels.  OJT  Is  further 
divided  Into  three  categories: 

(1)  Category  one:  Trainees  are  detailed  to  e  mmuto  .and  report  on  a  sche¬ 
duled  basis  to  a  Brigade  imlt  for  OJT.  Orders  need  not  be  Issued  and  support 
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beyond  the*  capriblllty  of  *ho  trolaing  unit  is  not  required. 

(.?)  Onlegcrj'  two;  'iy'',irw.s  .-re  -  tt-chud  full  timt.  to  r  Brl^ode  unit 
for  n  specified  period  of  tmini”?.  Upon  complotien  'f  th-  OJT  cycle, 
trainees  will  bo  rotumud  .to  ARW  units  for  prop<.r  s!;!!!  utiUzr.tirn,  Or¬ 
ders  •T'.r.y  be  published  to  Volidr.te  the  supLort  rend  ^red  t-  sustain  tr-,inets. 

(3)  C'>tepory  three:  .iRW  Engineer  personnel  'ro  trained  on-thc  job  in 
their  parent  units  by  U.  S.  tr-.lnlng  tetuns.  Upon  completion  of  this  tr-iin- 
inp,  the  trrino'33  will  bo  utilised  in  the  porent  miit.  "rirr.de  units  will 
errmpe  for  billeting,  trrnsportation,  and  mess  facilities  frr  members  of 
teams  which  they  provide,  t^enever  feasible,  /JIVM  will  provide  tho  Intor- 
preterii  req’iirod  to  support  this  training. 

4.  CBJECTIVES:  The  1Rth  Ercineer  Erirndo  and  subordinrt:;  units  will  continue 

a.  To  influence  the  capabilities  of  AR7!I  "ngineoi  units  to  tir.  extent 
that : 


(1 )  They  will  assumo  a  pre-ter  portion  of  combat  and  constr'-ction  en- 
plnc-oring  tasks  in  I  and  II  CTZ's. 

(2)  They  cm  more  actiV(ily  pnrtieipctc  in  the  buildi:;*  cf  tho  South 
Vlotnumes..  Republic  upon  the  cessation  of  hostilities  -..jd  the  eventual  ^ade- 
ploynsnt  of  U.  S.  Engineer  units. 


b.  To  dsvelo'  r  strong  working  rolaticnshlp  with  i.TT'  Engine. ■■r  sister 
units. 


c.  To  develop,  thr  urh  U.  S.  initiative,  current  end  future  training  pr;.- 
gr-ms  for  AR’R’  Engineers. 


d.  To  expand  US-ARVN  mutual  cooperation  programs  •,-hvn  ;■.pp^'priatc  and 
demonstrate  U.  3.  techniques  in  ecnstructicn  activitier  and  job  rtanagenc nt. 

5.  FOLICIES: 


a.  Initiative  and  aggressiveness  <‘re  tho  keys  to  the  suecos: 
Affiliation  progr*m.  It  is  not  expected  th't  lO’its  wi?.''  c  r 

nscistonce.  Commonders  at  all  levels  will  h'vo  to  me -t  AR  l*  comnanders 


gf  the  .-'.RV;? 
:  t-  !  s  for 


dev.,loD  an  imaginative  and  djoicmic  prorr  .n  which  can  be  strictly  controlled 
from  start  to  completion.  The  success  of  the  Group,  '.attalion  and  Company 
progrfjns  will  be  a  command  responsibility. 


b.  C''tegorie3  of  affiliation  ns  specified  in  paragraph  3b  through  3d 
above  are  submitted,  through  dt-'f  ini  tier,  as  a  giiide  to  areas  of  common  in¬ 
terest.  This  list  is  not  nil  inclusive.  Cor.Tmdors  e.t  iover  levels  are  en¬ 
couraged  to  expmd  up-'n  those  areas;  keeping  in  mind  that  in  all  coses,  U.  S. 
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progTfuas  muat  bo  with  th’  r'^«lrenonts  nn(‘-  rccanroiidatlona  of  the 

/JIVN  Comnander  conccnie^. 

e.  The  idoal  level  of  offlllctt'’n  is  't  Or  up  and  Battalion  levels  where 
long  range  plrnnlne  can  beat  b.  ac!  loved.  The  U.  S.  advisor  to  an  ilRVN 
Group  or  Battalion  la  the  principal  point  of  cor.Lo.ct, 

d.  Joint  projects  preeont  the  nest  worthwhile;  norns  for  furthering  iHW 
training  and  enhancing  the  posslblliti'.s  for  fiarthor  mutual  endeavors. 

u.  CoBBiandcrs  must  exercise  partlcxilar  care  t:  Insure  that  assistance  in 
the  form  of  furnishing  repair  ports  and/or  construction  materials  to  an  ARVN 
unit  does  not  joopardlze  the  development  -'f  a  responsive  .HVV  supply  system. 
Caution  and  sound  judgment  are  requlri^d  to  balance  this  crnsideratlon  against 
the  demand  to  complete  a  project. 

f.  Coapotltion  between  U.  S.  and  ARITI  units  should  bo  dl scour. "ted.  3he 
ovor-rldlng  objective  of  a  commander's  program  is  to  achieve  full  coopcrati.'n 
rnd  willing  involvement  from  his  sister  units. 

g.  ktt  much  as  possible,  the  sister  unit  concept  will  be  used  to  dev  Jop 
affiliation  plans.  Annex  /.  establishes  the  current  sl.itcr  unit  plaji.  Tlii.o 
pl-on  will  be  revised  in  arpropri"te  paragraphs  of  Gr  mp  and.  E'.' tc  licr.  unit 
move  operations  orders  to  insure  continuous  .association^ 

h.  .'11  OJT  provided  by  i'^th  Brigade  units  vii]  be  closely  si’per'lseJ  to 
Insure  th-t  tr'.lnir.f  -dh'-ros  to  the  r’,  jTcved  program  of  Instruction 

and  Is  of  high  ruolit/. 

6.  RESPCWSIBILTTIiia;  _ 


.  IX,  The  Deputy  Cormardcr,  1?th  Engineer  Prlfade,  is  dcsigm+ed.  the  tilth 
Engineer  Brigade  .'.nV:'  Af ''lli-tlon  Officer.  Tbc  Brlg-de  /JiVN  Affiliation 
Officer  is  reopoasiblo  for: 

(l )  Developing  planning  i'uldance  and  policies  for  affiliation  jTog'-.o).®. 

(?)  Reviewing,  analyzing,  and  ov'’.lur.tin,~  current  -ffiliation  prc(-rams. 

(3)  Estab^lishing  uniform  procedures  for  the  colloc+l..'n  and  pros  int'tion 
of  information  pertaining  ta  afflllGtlon  activities. 

b.  The  Chief  of  Ofcratlons,  Idth  Biglnccr  Brie'-de,  exercised  Brigade 
st.aff  supervision  evor  the  .UiVi'i  .Affiliation  progr.am.  'The  CMcf  of  Ooerr.tions 
is  responsible  for : 

(1 )  Ribllshlng  approved  ruidance  »r.d  policies  for  afflllaticn  programs. 

(?)  Coordinating  with  Lateral  and  higher  he-adruaxters  to  identify  pro¬ 
jects  as  tasks  suitable  for  ARVN  participation. 


(3)  Rec'^r-r'cndln,"  rti  r.’tlos  f  t-  +.V;  -.11  c'M  n  f  iTitlc-1  nrtoric.ls 

-nd  drulp.'iont.  t.  sur,vrt  -  ■‘•'il.!- -tl.  pr.  j-.ct.':,  and  tht  -rgrxlzatJcT. 

of  now  .HVi'f  units. 

(4)  M-lntainlnp  doeun.;r.t-'r‘y  port-ini  n--  t  tho  ..R’/?'  .J’fili-.tii’n 

profTar.. 

e.  The  S-4»  1*?th  rnpineer  Erif'de,  oxerclsjd  Br.t;  a’c  staf''  supexn^lsi  r 
cvor  thu  loplstionl  support  .'f  the  .'.RV';  Affill.-tion  prcfrar..  The  S-4  is  re¬ 
sponsible  fur  prep-rinr,  cccrdlnatinp  .?.nd  eupervisinr  thu  ox;;cut,i.  n  of  10i;is- 
tie-.!  actions  tv)  support  .'JtV!.'  training,  pr-'jocts,  and  the  rr  nizotlen  of 
,'JiW  units. 

d.  Group  ooinmandcr-  are  rcsp-nsiblc  f'r  subr.ittin-  r.frts  rc'-uired  by 
P'r-.gr‘ph  7. 

0.  Croup  ond  B-ttnllon  connanders  are  ch  rged  with  L leiaert-ti ■  n  rf  the 
i’JtVN  .‘.ffillatlon’ progrun  .*jad  .arc  responsible  for: 

(1)  Coordinating,  thT'-uph  U.  S.  advi.3  ts,  the  dev  .l-pi^nt  of  <ir’  affi¬ 
liation  prorrans  with  /JIW  orr.-nizo.ticns  L'-cated  within  their  goc'Taphlc 
oje-s  of  responsibility. 

(2)  ‘.stabllshing  gulrlclinos  and.  procc-duros  for  sub  rdln-.te  units  i^  the 
c-rduct  wof  .'.ffili'^icn  pro£,T-r!s. 

(3)  Doslgnatit'f,  by  n-.-ic,  on  .‘.RV!’  .J'filintlor.  Offioor  at  each  C-rtup  and 
P-*talion  H', 'dou-rtera  to  sc-rve  r.s  a  p^int  of  contact  and  coordination  for 
.'.R'/'J  ..afili-tlon  Rro'rans.  Due  to  the  operational  nature  of  this  ’■'re.^r-.C;,  it 
is  r.-jco.-inendsd  .th-t  this  officer  bo  asoirned  to  the  (hor''*’lons  See+ion  of  thi 
Ho-'druartors. 

f.  .'.RV”  .f.rjll  +lon  r.otion  vffic.rs  .-re  responsibL.  for! 

(1 )  Insurirc  'h.-t  the  U.S-iiRVf?  .‘.ffill-.t.ich  letter  nd  pictrrial  files 
are  pr-.pcrly  nair.taired  r.nd  c.ont.ain  all  pertinent  histrrlc'.l  docunents  re¬ 
lating  to  the  pr-gran. 

(2)  Initiatinr  visits  t'  the  sister  unit{s)  '.iLT  t)'.o.  5th  day  ef  a-ch 

sicnth,  JIJTi  aft’sr  ’Ction  report  •vf  that  visit  includi p’i.ats  disousstd  and 
sionifio-nt  accc.tiplish.-icnts  ;'ill  bo  fon'ordod  to  this  He'd,  uartor.:  ilT  tho 
15th.  This  visit  is  the  only  d.acunentcd  visit  rccuirt.d.  {/rot. ter  fre- 

ouency  of  visits  is  one  urared  and  r’cs.irer.blc. 

(3)  Preptriny  all  reports  raruiracl  in  p-j:a,_T;.;.-h  ?  bolow  accurately,  cen- 
ei.scly,  and  axpoditiously. 

7.  REfCF.TS;  '* 

a.  Reports  (RCo:  Kr.CT-20,  RCSs  ;'l'.CT-21,  and  RCR:  M/CT-2?)  will  be 
sub-nitted  in  accordance  with  .‘jircx  B. 


18th  Sii^T  Pdo  Rof  350-2 

b.  A  Quarterly  Pri  ress  repi'rt  {«  .'?;  '.\PC-0P-1 )  will  be 

oubmittod  tr  this  K-vdq  .rrtcra  'IIT  tie  ICth  dry  of  ;*pri,l,  July,  October,  and 
January  for  the  period  endinp  the  last  d.*y  of  each  quarter.  Fcrm,r.t  is  at 
Annex  C. 

8.  REFERENCES  ? 

P,.  M;.CV  Directive  350-16 

b.  us/Jiv  HBt;:ia't.ion  150-r 

.;VBC-0F 

FOR  THE  COMU'jrOER: 


nfL’JTK  E.  RUCGLE3 
M::jcr,  AGO 
Adjutant 


..VMEXES: 

A  -  Sister  Unit  Cf.'nn-;-..'t 
B  -  Reports:  MACT-2i.,  MACT-21,  i-LlCT-22 
C  -  Quarterly  idTlliatlon  Report  Fcrr;-t 

DISTRT3UTICM: 

A  plus 

7  -  Senior  .kdvlsor  8th  Fngr  Op  (ARTO) 

2  -  Senior  /uivlsor  10th  Em-  Cp  (..RVIJ) 

2  -  Senior  Advisor  6th  En<T  Gp  (/.RVN) 

2  -  Senior  .'.dvlsor  20th  Engr  Gp  (ARVN) 

2  -  AVCC-.10-B 
2  -  AVF/^CE 
’1  -  DSA,  I  CTZ 
1  -  DSA,  II  CTZ 


OFFICLIL; 


.✓PAUL  L.  30RS, STICK 
1LT,  CE 
Asst  .Adjutant 
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A 

Sigtar  f^lt  Ocr.eont 

this  Head.ur.rt'rs.  ^oup  co™^-.ts  Sc  'f 

c=.»pt  ,„  .p.ci.u.^  .,*,„d'r.i^i7fc/jsrbr'i- 


I 


.«  Corps  Tacticnl  Zons  •  45th  Enrincer  Group 


P-‘  s.  Uflt 

45th  Enpr  Group  Hq  (Const) 

14th  Engr  Bn  (C) 

27th  aigr  Bn  (C) 

39th  Bngr  Bn  JC) 

b.  Northom  II  Corps  Tr.eticnl 
I^S-  fait 
937th  Engr  Cp  Hq  (C) 

20th  Enfx  Bn  (C) 

84th  Enfrr  Bn  (Const) 

299th  3ngr  Bn  (C) 


j^BVN  .Unit 

10th  Ehf,T  Cp  %  (c) 

8th  Eiiiirr  Gp  Hq  (Const) 
Ist  ShgT  Bn  (Div) 

101st  ShfT  Bn  (C) 

103rd  £n/»r  Bn  (C) 

Si  St  2nrr  Bn  (Const) 
83rd  aitr  Bn  (Const) 
102nd  Engr  Bn  (Const) 
f’2nd  Enf.T  3r.  (Const) 

.  .  2nd  Eigr  3r.  (Div) 

Zone  -  937th  Ehrlr.oor  Group 

;JIYV  Pnit. 

6th  aigr  Gp  Hq  (Const) 
20th  Eh/iT  Gp  Hq  (c) 

202nd  ingr  Bn  (C) 

201st  En.vr  Bn  (C) 

22nd  EncT  Bn  (Div) 

62nd  Engr  Bn  (Const) 
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18th  Engr  Brie  Re?  350-2 
Annex  (Cent) 

e.  Southern  II  Cor’'3  Tnctic«-'J  Zene  -  35th  Engineer  Group 
P.  S.  Unit  ARyr;  Unit 

864th  Engr  Bn  (Const)  23rr’  Engr  En  (D3v) 

63rd  EiifT  Bn  (Const) 

577th  Engr  Bn  (Const)  203rd  Engr  Bn  (C) 

‘'89th  Engr  Bn  (Const)  Slat  Engr  Bn  (Const) 


3? 


;  -lii,  r  :.;e  Ro.  350-2 


SLSOxiB. 

1.  Uhltg  cenductlnr  OJT  will  subnlt  in  initial  rtp^rt  I’lthln  18  hcurs  follow¬ 
ing'  the  etort  of  a  course  of  Instruction.  The  report  will  bo  fcrworded  thrcug-h 
ecnmand  channels  to  this  Hendrurrters.  ATT')?  AV3C-0P;  This  report  is  cssirner’ 
control  symbol  i4.CT-20  (RCSi  M.'.CT-20)  and  will  contain  tho  following  informa¬ 
tion  ; 

OJT  INITIAL  REPORT 

a.  Designation  and  location  of  unit  conductin'  tr '.Inint-. 

b.  C''urae  tltle/MOS. 

c.  Start  of  training  dotu/iircposc-’.  tnlnln,^  c cr.pl. ti  n  date,  when  appll-- 
cablo. 

d.  EstlmiteH  duration  of  tr-’-lninr. 

e«  Number  cf  students  prcsont  -.t  st-irt  of  tr.ainlnp, 

f.  IVobiem  areas,  if  any. 

g.  Inclosurc  1  will  cont-ln  the  lOI  with  lessor  pl.ins. 

2,  .'.n  after  -c+lon  report,  re  rorts  contrcl  sjnbol  '“!/.CT-21  (RCS:  M.CT-21 ) 
will  bo  submitted  hv  the  unit  conducting  training  thrciir.'h  command  channels 

to  -rrivo  nt  this  !'u*  lou-rt-srs,  ATT!':  AVBC-0°,  n^'t  l-tcr  ^-hnn  20  do.ys  fcllow- 
Inr  completion  of  o.  course  cf  instruction  and  will  c.-nt-in  the  fell  .win.'-  In- 
fora'tion. 

OJT  AFToH  .'.0710''?  RTFORT 

a.  DBsi?n"tlon  "nd  loc'tlon  of  unit  c''nf’i-.ctln7  tr'.ining. 

b.  Course  tltle/MOS. 

c.  St-rt  of  tr-inlng  (late/-’Ctual  date  training  c.-mrletod. 

d.  Duration  of  tr-ininir. 

fc.  Number  cf  tr.''.ino;;-s  st'rt>.d/nu’ab  r  f  traint'.s  oompletod. 
f.  Reason (s)  for  vari-noc  in  o,  above, 
p,  ttiresolved  problem  areas, 

h.  Narrative  statement  cf  overall  v.alue  to  'iVdA’^  and  oenments  or  rocom- 
H'end-'tions  deemed  '■^propri'te,  s.g.,  Lessons  Lccrnci. 


90 


Annex  B  to  Incl  2 


I8th  Engr  Bde  Refc  3fC-2 
Annox  B  (Cont) 


1.  Pertinent  nJ’  t  ,t  phs  rf  tr-  l-ilr','  o  nduct.od  vfith  •'  trlef  'escrip- 
♦•lon  of  ji'ch.  i  h-)tL  rT-r';j  .-ill  bo  sent  Ia  duplicate. 

3.  Reports  of  unnccept-blt;  at-ndrTds  of  perfommeo  yill  be  subnittod  when 
deemed  necess’'.ry  by  tho  tr'ininr  unl+  ccmm'nder.  The  report  Is  rsslgned  ra- 
portu  control  symbol  H  CT-2P  (RCS;  MACT-22),  -nd  v-ill  cent-.ir  the  following 
inform' tion  as  mini.'iur.. 


UNSATISF'.CTORY  FERFORM^vCE  REPORT 
E,  Mime,  r^nk,  -'nd  ser/ice  numbor  of  Jndlvid'inl. 

b.  Pf’rent  unit.  »  l' 

! 

c.  Description  of  tninee's  unacceptcblo  performance,  ‘ 

d.  Trninint  unit. compandor 's  recommendation  of  notion  to  be  taken. 
Frets  which  the  mlt  eouMcnder  considors  to  have  •.  bo.arin'"  on  the 


proble.m. 


i3th  tecT  B.^0  Hag  350-2 


TT  C 

a?i.T*.  .rly  'Lfflll  Report,  For-n~.t 

1.  GENERAL.  Tho  Qu-'Xterly  .'Jlv.v-Afrill-vtlon  H>.port  will  be  aubulttct’  through 
ccanend  ehtinnolB  to  this  HK^'id-u'^rtcrs,  .'.TT!I:  AVEC-OP,  VLT  the  10th  day  of 
January,  April,  July,  and  Oct'b-..r,  This  report  is  "ssign.d.  reports  control 
symbol  AVBC-OF-1  (RCSj  AVBC-OP-1),  rjid  will  contoin  ths  folloirf.ng  informa¬ 
tion. 

a.  Norrativa  description  of  cn-i'c-ing,  recently  cmpletod  or  .currentl’' 
projected  liitual  Cooperrtion  ftrojucts  (Inel  1  will  contain  ■'ppropri'ta  pic- 
ttxres  or  color  slides).  Eech  project  will  bo  listed  inr’iviriually  with  80ci»i. 

b.  !farrr.tivo  description  of  mutual  association  activities. 

e.  Surmary  ef  training  assistance'  eo'  rses  presontod  during  the  our.rter 
to  include  the  n^Howlng  information:  Date  Tlrnlnlng  ''iegan  -  Co'jrso  Title  - 
tinit  Tr'.ined  -  Number  8eg.-n  -  Number  Completed  -  Date  Ccnplote-’. 

d,  Siamnary  of  projected  Training  Assistance  for  thi-  current  cuar+or  to 
include  the  following:  Date  Training  will  Begin  -  Course  Title  -  1^.1 t 
Tr''lning  -  Unit  to  be  Trained  -  Number  to  be  Ti-'inod  -  Course  Dur-tl-.n. 

e.  Namo  of  Group  and  B-tt-li'-n  Afflllntl c-n  Officer. 


yA 


Annex  C  to  Incl  2 


DEFARTMK^T  •T  T‘2  ARMY 
HEADQTJARTLIS,  I^TK  EMCI  :•:££«  BRIGADE 
AK)  96377 


•1Januaryl?70 

SUBJECT:  Operation  Inst  Chance 


SEE  DISTRIBUnOH 


1.  This  letter  establiahes  a  program  entitled  Operation  lest  Chance  In 
support  of  Brigade  Cool  #3.  Operation  Last  Chance  is  Intended  to  emphasize 
the  singular  Importance  of  the  1970  construction  season  to  the  engineer  mls> 
Sion  in  Vietnam.  Our  current  strength  and  equipment  postiu'e  will  gradually 
decline  during  the  next  12  months.  Therefore,  1  feel  a  sense  of  lurgeney 
to  develop  a  program  which  is  thrust  toward  achieving  maximum  results  with 
the  resources  new  available  and  to  be  available  in  months  immediately  ahead. 
Key  fettures  of  the  program  are  to: 

a.  Continue  our  healthy  attitude  towards  maintenance.  We  should  not 
bo  trapped  Into  sacrificing  scheduled  and  routine  maintenaneo.  Short  term 
er  dally  production  records  achieved  at  the  expense  cf  maintenance  repre¬ 
sent  a  losing  investment. 

b.  Ellmlnato  non-produotlve  effort  of  men  and  equipment  and  limit  ef¬ 
fort  on  low  pr4.oxlty  ti^sks.  Inclosurc  1  lists  some  specifics  which  may  be 
applicftble  to  one  or  more  of  your  units.  As  trTgets  we  should: 

(1)  Reduce  overhead  and  supervision,  as  defined,  to  below  45^  of  total 
workforce.  A  Brigade-wide  1%  increase  in  productive  workforce  is  equal  to 
120  men  or  about  one  company  equivalent  effort. 

(2)  Reduce  productive  effort  expended  on  18th  Bde  projects  below  10% 
in  any  unit  and  as  near  to  as  possible. 

(3)  EffiiCtive  5  January,  program  "il  units  on  a  7C  hour  weekly  work 
schedule  inclvidlng  during  operational  maintenance  and  commander's  time 
(5  hours)  for  mandatory  training,  chapel,  etc.  Motor  stables  and  normal 
travel  are  not  included.  In  isolated  instances  security  and  long  travel 
distances  will  infringe  on  fiill  1C  hoiirs  at  the  worksite,  but  wc-  should 
seek  ways  and  merns  to  minimize  the  impact  of  these  einstralnts.  Some  bat¬ 
talion  size  units  are  presently  operating  at  110^  of  tho  65  hour  on  tho  job 


AVBC-OP 

SD3JSCT:  O/cr  tion  I'.  '  Ch  i.c. 
sohaduli. . 

0.  Mantifr-  pln.n  o.t  vork  t*'  Incrcrs-  effcetlv-tiess  '"I  cfficloney. 
There  r.r  rirry  urys  to  'Tjul.le  a  bottcr  ncu3e»trr.t'",  Lnrginr.tiv,  w.lysia 
will  r-vr'".!  th'..ao  o^portunltl*-s  prrctiorl  tests  w51.1  '.rovi.  their  '-’ortli, 

t.  Thi  sc  re.^turos  mny  seen  stringent  r.i  first  obs-.-i  vrtionj  howev.;r,  -'ll  r.ro 
bsir.f  eruf'.lled  or  bettorod  by  ewrt“in  units  in  the  ■;’rig''.dw.  On  close  re¬ 
view  you  will  note  thol ,  os  is  noir.- lly  the  erse,  the-  re-'l  chtillcngo  is  fer 
the  unit  lood.  r.  For  this  reason  this  progrr.'  will  b.  wolconod 'by  rod  will 
identify  the  strong  Ico.d.r  for  he  will  soon: 

n.  Use  his  intc-Uigenct  ‘Xfl'  ingenuity  to  develop  ploxs  and  pr'gr'  os  to 
increr.se  efficiency  -jid  production  without  dtsproding  reouired  nr.ir.tenr.nct, 

b.  Recognise  the  urgene;,  of  fulfilling  our  nissirn. 

c.  Instill  coripo.ro.blc  sense  of  purpose  ir.  the  ^ttitud.-  and  p.rf'-^r- 
mrnce  of  his  men.  Exvori.encc  in  Vietnam  has  proven  time  .-jid  again  that  the 
engineer  soldier  v;ill  respond  to  r.ec.'r-.pTiah  ..ny  task  if  '  fen.-.ed,  motivated, 
and  Most  i:aportrntly,  properly  l^-d. 

3*  In  surr^I^-,  the  basic  th.em.'  to  b-  stressed  in  duvdopii.g  Operation  last 
Chance  is  th^i  we  must,  during  the  next  construotio  sor.s'n,  cer  l.-.tw  as  much 
of  our  current  nissicr.  as  is  ;X!ssiblo.  Our  rehiev  r.ent  during  this  n.xt  six 
MO -.tbs  will  to  a  l"rg>,  dofTct  est'hlish  the  final  record  cf  how  well  the  ^n- 
ginoer  has  net  the  challenge  of  Vietnam.  If  these  cf  us  presently  ia  the 
ISth  J3rigr.de  do  our  job  wall,  the  ailitar/,  political,  'e;d  econcsic  strength 
of  the  R,pi.blic  of  Sr.uth  Vi.;tnom  v.'lll  b«  Improved  sigTill’ic'ntly.  Tf  wo 
fall  short,  the s  .  who  h'v:  served,  fought,  and  died  in  Vietnam,  beside  and 
hef'‘ro  us  will  h'vo  boon  "J  -t  down.  7  rj:  o'-nfident  that  togotk.,r  v'e  will 
rise  te  the’  challenge  and  by  th  end  'f  1970  will  have  yssiurcd  the  t'.t.al 
fulfilLav.t  cf  +ho  Ifth  ®rig"dc  ’'.is.oicn  ir.  Viotr.-r. 

4.  Ibis  pr  gram  and  its  i.-pl  rent' ♦i  ,n  thr-ugh  Crrup,  B  ttallcn,  ^rd  C^repany 
Icvil  will  be  th  sLib'^ct  ’;f  future-  corrcspendenc^,  ’nd  of  presentations  to 
b  r.  'de  nt  the-  Brig'd.;  Ccmaianders  He  tint  •  r.  2?  4r-.nu- ry  1?7C. 

yj 

■  «  /  Xcx, 

j.  y.  Kc.'mis 
Briga.dicr  Uenc-ral,  USA 
Comr.‘'.ndi’ig 


1  Incl 
as 


METHODS  to  I\:RZ  FRODUCtlOH 


1.  GENERAL. 

a.  Plrom  reoont  studies  completed  by  the  Brlg-'.de  Construction  Opcr-itlons 
Section,  it  appears  that  the  Brlg-.de  may  not  bo  providing  rll  possible  avail- 
nble  production  effort  to  our  customers.  Ihis  analysis  indicated  thrt  approx¬ 
imately  25!?  of  the  work  accomplished  has  been  expended  on  our  own  esmps  and 
compounds.  Considering  recent  moves  and  adverse  weather,  this  approximation 
may  not  represent  "n  unreasonable  diversion,  but  to  meet  current  produc+lon 
schedules  and  coo-plctt  our  operational  tr.sks,  the  effort  dc-vot  d  to  our  ewn 
facilities  must  be  rastrlcted  to  on  absolute  minimum. 

b.  Percentages  are  important.  A  1?  reduction  in  overhead  as  a  percentage 
of  total  Brigade  strength  can  free  12C  men  each  day  -  the  equivalent  of  one  en¬ 
gineer  company.  In  similar  fashion,  a  small  percentage  increase  in  effective 
haul  utilization  can  slgnlficantli  increase  our  net  LCC  construction  progress. 

2.  ORG-'iNIZE  FOR  PRODUCTIVITY.  E-'Ch  unit  has  its  unique  trsks  rnd  its  own  situ¬ 
ation  which  should  be  analyzed  to  strermllno  operations  and  increase  producti¬ 
vity.  The  suggestions  below  are  only  broad  guidelines! 

a.  PERSONNEL. 

(l )  Insure  accurate  preparation  of  the  Enlistv^d  Personnel  Inventory 
Report  (PIR)  at  battalion  level,  thus  insuring  proper  replacement  requisi¬ 
tioning  at  Brigade  level.  Improper  preparation  has  caused  the  Brigade  to 
under-rcqulsiticn  by  as  nary  -is  30C  per  month  in  the  p-’st, 

(?)  Closely  monitor  senior  NCO  and  officer  requisitions,  to  inswc  they 
are  submitted  within  the  prcp<,r  time  fr<'rx'. 

(3)  Concentrate  on  personnel  nar.rga.'cnt  at  Group  '•nd  Battalion  level 
to  insure  that  oiuallfied  personnel,  especially  these  with  specialized  con¬ 
struction  skills,  axe  assigned  properly  wh.  rc  they  can  b<:st  serve  the  Sria-dc. 

(4)  Create  incentive  by  nnintainina  a  rapid  system  of  official  ajjd  public 
recognition  for  cxcoptlcnal  performance.  Achievement  awrxds  are  particularly 
appropriate,  but  must  be  res  rvod  for  particularly  merit  rl'-us  '•chi  .vcrxnt 

to  avoid  downgrading  their  value , 

b.  RECGN;;.‘,I33'.''CE.  Dcv2lap  and  utiliz,.  the  reconnaissance  section  for 
the  collection  of  onpineer  technical  intelligence.  .Expand  the  traditional 
Bcarch  for  quarries  and  borrow  cits  to  include  the  location  and  identification 
of  construction  materials.  A  recent  survey  for  bituminous  products  turned  up 
hidden  .assets  which  had  remained  unnoticed  in  a  period  of  ir.pendinr  shortage. 

c.  'r.rf’TEflAliCE. 
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(1)  Schedulo  n?fht  n-sirit-u' nc..  ♦-  t‘.;  :  xir'i-.  ttXt.;nt,  oEpecl'  lly  on  cri¬ 
tical  items  of  equipment. 

(2)  Exercise  tipht  c  ntr-l  on  /chicle-  usRfe. 

(3)  Insist  on  orove-ntive  -md  scheduled  nn: ntcncncc .  Rimr^r  ber,  m  one  • 
dr.y  of  production  Is  ns  importr.nt  ns  n  dny  cr  nn  hour  <  f  scht  duled  mnintenpric-- 

d.  OPEILiTIOMS. 

(1)  ProfT'in  -.nd  schedule  on  the  basis  of  r,  sevent;;  h-our  work  wec.V,  with 
five  h<'UTS  r.s  c  r-''.’’.ndc-r'E  time.  The  unit  con,-.nndeT  should  be  able  t-^  rccour.t 
for  nil  notlvlti--.s  durinc  the  70  hour  peri  -d. 

(2)  Plnce  enphnsls  on  plnnnlnor  precoriuros  rf  ell  levels. 

(3)  Maximize  persenn.;!  in  productive  effort  v'hJle  pinir.izinr  -verhend. 

Cens' lidation  -if  administrative  and  mess  functi-'ins  within  n  .bnttKll  n  is 
consideration.  I 

(4)  Make  mnxi^nun  use  of  LK  labor  force.  f  ■ 

(?)  Tail--r  units  for  production  -  this  '■ppeers  particularly  rppreprl.'te 
to  vertical  -’nd  horizontal  fuactiens  cn  Lf.C  work.  N-  rnrl  cenprny  erpanizati  n 
and  •.mpl-'.j'ir.ont  is  likely  te  be  too  cellular  and  t-vorly  h-. avy  in  sup  rvisien.  , 

(d)  Establish  hif'h  standards  an-’  .bjeotives  with  r.u:.--r  us  inc  .ntivcs  f  r 
attaininf:  then, 

(7)  f'iinioizc  time  lost  tr  the  nccnr.eal  thrcu»-d;  usv,  -  f  C-raticr.c  '’istri- 
buto-*  prior  t  ;  work  or  feedin?  h:t  -..v  als  't  the,  jeb  siti, . 

(d)  G(.nr  low.ard  production  in  .all  phases  .if  unit  cper.atisn. 

■  # 

(9)  Schedule  make-up  porieds  for  l-.-st  tipie  frs-n  rain. 

(1C)  Plan  c-romeni..  s  .n  free  tim^  rather  than  'urir--  vrk  week, 

(11)  Cotisidor  the  p-  ssibiliti  .s  of  L-OC  ctjnstructi.n  in  areas  wh.rc  tr.-.f- 
fic  is  liaht  on  Sunhay.  I  i  ' 

0.  SUPPLY. 

(1 '  Requisiti  !;  m.'t.  rials  far  in  •  dvanre  thr'^urh  I  n-  ran"-..-  planr.inp  and 
rl'-/sa  coe-rdinati  :.  with  tlic-  Op-erati  ns  Section. 

(2)  Pro-st'.ck  erials  f'T  prej.-cts  -  r  th-,  j'b  site  whtin  prssibl,. 

(3)  Do  not  commit  valuable  manpower  effort  on  tasks  until  all  essential 
materials  are  on  hand  or  assured  for  timely  receipt. 
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